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QUiNAZOLINE DERIVATIVES 
g^ ^round of the Inve ntion 



RflCKQ r O UMU ^' 

,0 MM ONA syntnesl, Sucn ~~ » _ t o antl- 

cancer age*. which act by ™' ha " o fon „„,, oancer cel ,s. 

,t 1S known that a cel. may ^ ^ X(> ^ 

15 a portion of its DNA into an oncogene £ -9- • ^ are 

{orma t io n of malignant tumor ce^ ^ j A , ternative|y , lhe 

aberrant tyrosine kinases capable of caus.ng c ^ 
, ei on of a normal proto-oncogen.c tyrosine k.nase may 

—r::i 8 s . — - • ;r - 

- R ~tr :::::: rr^^ - — ■ 

cel. proliferation. It .s known gas , roW estlnal cancer such as colon. 

25 common h U mancanc.rs sue as «- ~ - ; . ^ „ h , s 

30 gynecology .nd thyroid ^ „ ,. eepto , tyrosl „e *ase S 

Accordingly. ,t has been r^ 9 . ^ ^ for 

examp.e. arbst.t.n. tyr - ^ „ hlch exDtesse s 

a,nym,c n U de m,c ^ «** (£GFR) „„, „ wi , hou , efle c on the 

35 ^:^:zz^:^^«*^-. 
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Various other compounds, such as styrene derivatives, have also been shown 
to possess tyrosine kinase inhibitory properties. More recently five European patent 
publications, namely EP 0 566 226 A1. EP 0 602 851 At. EP 0 635 507 A1. EP 0 635 
498 Al and EP 0 520 722 A1 have disclosed that certain quinazoline derivatives 
5 possess anti-cancer properties which result from their tyrosine kinase inhibitory 
properties. Also PCT publication WO 92/20642 discloses bis-mono and b.cycl.c aryl 
and heteroaryl compounds as tyrosine kinase inhibitors. 

Although the anti-cancer compounds described above make a sign-f.cant 
contribution to the art there is a continuing search in this field of art for improved ant,- 
10 cancer pharmaceuticals. 

Summary n* the Invention 
This invention is directed to 4-(substitutedphenylamino)quinazoline derivatives 

of the formula 



15 



20 



(R 1 ) 




(R 3 ), 



and pharmaceutical^ acceptable salts and prodrugs thereof, wherein 
m is 1 , 2. or 3; 

each R' is independently selected from hydrogen, halo, hydroxy, am.no. 

25 hydroiyamino. carboxy. (C-CJalkoxycarbonyl, nitro. guanidino. ureido. carbamoyl, 
cyano. trifluoromethyl. (R^N-carbonyl. and pheny.-W-a.kyl wherein W is selected from 
a single bond, O, S and NH; _ 

or each R' is independently selected from cyano-(C,-C J-a.ky. and R where.n 
R 9 is selected from the group consisting of R s , R'C(-O). R f ONH, A and 

30 R S Y; R> is (C-CJaJkyl; * is hydrogen or R- wherein the R*s are the same or different; 
R' is R s R 5 0 or <R°),N; A is selected from piperidino, morpho.ino. pyrro.idino and 4-R - 
piperazln-1-y.. imidazo.-1-yl. 4-pyridon-l-yl. carboxytC-O-a.kyl. phenoxy. phenyl. 
P heny.su.fany.. (C-C^a.keny., (R^-N-carbonyl-tC-CJ-alkyl; and Y is selected from S. 
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. _ B in RS r* 0 and (R 6 ),N are optionally substitut d with halo 
SO. SO, the a, ky . nno, as n r£ <^ ^ ^ groups w option^ 

or R' p oviso that a nitrogen, oxygen or su,fur atom and 

r~ 4han three "R 9i units may comprise R , 

oreach R » '"^T do b ^ e „ esu , tonylamin o.3.pbenylu,.id 0 .2-o«cp^ol,d„,. 
a<^u»ony,,n,no.b.n^^ 

h*o. B-O. <***~™^?^„ - noorpheny 1S u»any,.ub Sti ,u 

,o rzsr^-^ — — — — - - 

(C ,C4,.Koxy^ S .^- ^ ^ ^ ^ to whlch )h .y « ««* 

,6 from oxygen. S u«ur or n*o,.n. ^ ^ ^ „, „ , e . 8t , ntee 

alkoxyorelkylomino groups may be stra g 

B . ,s se,ec,ed ™^S?**JLm — - — ^-gen. op.ona,,, 
n is 1 or 2 and each R is ma p hvdroX v optionally 

2 „ suos.i.u.ed <C-C.,-a,* yl . op.ionauy .s.bs.uu.ed a-no. h„o. hydroxy. 

s ub S «uUd hydroxy^ ■ R ^ „om hydrogen, op.lonen,, 

su j:^i;-- — - • - *- ^ 

hydroxy. R'Q. R'NH and comf , ounds ol foml u,. 1 wher in m. n. 

More partly ,he ,nven^ - mm P R „ 

Rf ^ R» are - ^^"J^J'.p.-CJ-... -* - — ' S 

is selected from hydrogen, opt.onaiiy _ ^ 

^ed f .o„ ; h = ^ 

30 .„d . — - — — 

nyoroxyamino. earboxy. ^ 0c(=O) , A and ,R->,N; 
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R e O, (Cj-CJ-alkanoyloxy, HOC( = 0), A and (R £ ) ; N. R 6 OKO, R 6 OKNH, CN and phenyl; 
R 5 NH optionally substituted halo, (C 2 -C 4 )-alkanoyloxy, R 6 0, R 7 C( = 0), (R 5 ) 2 N, A, R 6 OKO, 
R 6 OKNH, C 6 H 5 Y, CN; 

(R 6 ) 2 N(C = 0), R 5 ONH, R 5 S, (C^CJ-alkylsulfonylamino, phthaJimido-fC.-CJ. 
5 alkylsulfonylamino, 3-phenyiureido, 2-oxopyrroiidin-1-yl, 2,5-dioxopyrrolidin-1-yl, halo- 
(C 2 -C 4 )-a1kanoylamino, hydroxy-(C 2 -C 4 )-alkanoylamino, (C 2 -C 4 )-alkanoyloxy-(C 2 -C 4 )- 
alkanoylamino, (C^CJ-alkoxy-fC^CJ-alkanoylamino, carboxy-(C r C 4 )-alkanoylamino, 
(C r C 4 )-alkoxycarbonyi-(C 2 -C 4 )-alkanoylamm^ 

C 4 )lkylcarbamoyl-(C 2 -C 4 )-alkanoylamino, N,N-d»-[(C 1 -C 4 )-alkyl)carbamoyl-(C 2 -C 4 ). 

10 aJkanoyiamino, amino-(C 2 -C 4 )-alkanoylamino, (C^J-aJkyl-amino-tC^J-elkanoylamino, 
di-(C r C 4 )-alkyl-amino-(C 2 -C 4 )-alkanoylamino t and wherein said phenyl or phenoxy or 
anilino substituent in R 1 may optionally bear one or two halogens, (C,-C 4 )-alkyl or (C,- 
CJalkoxy substituents; or any two R's taken together with the carbons to which they 
are attached comprise a 5-8 membered ring comprising at least one or two 

1 5 heteroatoms selected from oxygen, sulfur or nitrogen; and wherein the alkyl groups and 
alkyl portions of the alkoxy or alkylamino groups may be straight chained or if 
comprised of at least three carbons may be branched or cyclic; 

each R 3 is independently selected from hydrogen, methyl, ethyl, amino, halo and 
hydroxy; 

20 R 4 is R n -ethynyl wherein R" is hydrogen. 

Most particularly the invention relates to compounds of formula I wherein m, n, 

R\ R 2 and R 3 are as defined above and each R 1 is independently selected from 

hydrogen, hydroxy, amino, hydroxyamino, nitro, carbamoyl, ureido, R 5 optionally 

substituted with halo, R 6 0, HOC( = 0), H 2 NC(=0); 
25 R s O optionally substituted with halo, R s O. (C a -C 4 )-a|kanoyloxy, HOC(=0), (R e ) 2 N, 

A, phenyl; 

R 5 NH, (R 5 ) 2 N, R 5 NH 2 , (R S ) 2 NH, R 5 NHC(=0), (R 5 ) 2 NC( = 0), R 5 S, phenyl-(C 2 -C 4 )- 
alkoxy, and wherein said phenyl substituent in R v may optionally boar one or two halo, 
R 5 or R 5 0 substituents; or any two R's taken together with the carbons to which they 
30 are attached comprise a 5-8 membered ring comprising at least one or two 
heteroatoms selected from oxygen, sulfur or nitrogen; and wherein the alkyl groups and 
alkyl portions of the alkoxy or alkylamino groups may be straight chained or if 
comprised of at least three carbons may be branched or cyclic. 
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The invention most particularly relates to compounds of the formula I selected 

from the group consisting of 

(6,7-dimethoxyquinazolin-4-yl)-(3-ethynylphenyl)-amine; 

(6!7-dimethoxyquinazolin-4-yl)-[3-(3'-hydroxypropyn-1-yl)phenyl]-amine; 
5 (6 ',7.dimethoxyquinazolin-t-yl)-[(3-(2'-(aminomethyl)-ethynyl)ph e nyl]-amine; 

[(3-ethynylphenyl)-(6-nitroquinazolin-4-yl)-amine; 
(6.7-dimethoxyquinazolin^-yl)-(4-ethynylphenyl)-amine; 
(6,7-dimethoxyquina20lin^-yl)-(3-ethynyl-2-methylphenyl)-amine; 
(6-aminoquina2olin-4-yl)-(3-ethynylphenyl)-amine; 
10 (S-ethynylphenyD-te-methanesulfonylaminoquinazolin^-yD-amine; 
(3-ethynylphenyl)-(6.7-methylenedioxyquina2olin-4-yl)-amine; 
(6,7-dimethoxyquinazolin-4-yl)-(3-ethynyl-6-methylphenyl)-amine; 

(3-ethynylphenyl)-(7-nitroquina2olin-4-yl)-amine; 
(a-ethynylphenylJ-lS-tA'-toluenesulfonylaminoJ-quinazolin^-ylJ-amine; 
15 ( 3-ethynylphen y l)-{6-[2'-phthalimido.ethan-V-yl-sulfon y lamino]quinazolin^-yl}- 

amine; 

(3-ethynylphenyl)-(6-guanidinoquinazolin^-yl)-amine; 

(7-aminoquinazolin-4-yl)-(3-ethynylphenyl)-amine; 

(3-ethynylphenyl)-(7-methox ; quinazolin-4-yl)-amine; 
20 (6-carbomethoxyquinazolin-4-yl)-(3-ethynylphenyl)-amin e ; 

(7-carbomethoxyquina2olin-4^yl)-(3-ethynylpheny!)-amine; 

l6.7-bis(2-methoxyethoxy)quinazolin-4-yl]-(3-ethynylphen y l)amine; 

(3-azidophenylH6,7-dimethoxyquinazolin-4-yl)amine; 

(4-azidophenyl)-(6,7-dimethoxyquinazolin^-yl)amine; 
25 (a-azido-S-chlorophenyO-tSJ-dimethoxyquina^olin^-ylJamine; 

(3-ethynylphenyl)-(6-m e thansulfcnyl-quina2olin-4-yl)-amine; 

(6-ethansulfanyl-quinazolin-4-yl)-(3-ethyn y lphenyl)-amine 

(6.7-dimethox y -quinazolin-4-yl)-(3-ethynyl-4-fluoro-phenyl)-amine; 

(6 7-dimethoxy-quinazolin-4- y l)-[3-prop y n-1 ,yl-phenyl]-amine. 
30 [6 7-bis-(2-methoxy-ethox y )-quinazolin^-yl]-(5-ethyny.-2-methy|.phenyl)-am> n e; 

l 6.7-bis-(2-methoxy-ethox y )- qU ina2oiin-4- y l]-(3-eth y ny.- 4 -fluoro-phenyl)-am.ne; 
[6,7-bis-(2- C hloro-ethox y )-quina2olin-4-yl]-(3-elhynyl-phenyl)-amine; 
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[6-(2-chloro-ethoxy)-7-(2-methoxy-ethoxy)-quina2olin-4-yl]-(3-ethynyl-phenyl)- 

amine; 

t6y-bis-(2-acetoxy-ethoxy)-quinazolin^-yl]-(3-ethynyl-phenyl)-amine; 

2-[4-(3^thynyl-phenylamino)-7-(2-hydroxy-ethoxy)-quina2olin-6-yloxy]-ethano 

(6-(2-acetoxy-ethoxy)-7-(2-methoxy-ethoxy)-quinazolin^-yl]-(3-ethynyl-phenyl)^ 

amine; 

(7-(2-chloro-ethoxy)-6-(2-methoxy-ethoxy)-quinazolin-4-yI]-(3-ethynyl-phenyl)- 

amine; 

[7-(2-acetoxy-ethoxy)-6-(2-methoxy-ethoxy)-quinazolin-4-yl]-(3-ethynyl-phenyl)- 

amine; 

2-[4-(3-ethynyl-phenylamino)-6-(2-hydroxy-ethoxy)-quina2olin-7-yloxy]-ethanol; 
2-[4-(3-ethynyl-phenyiamino)-7-(2-methoxy-ethoxy)-quinazolin-6-yloxy]-ethanol; 
2-[4-(3-ethynyl-phenylamino)-6-(2*methoxy-ethoxy)-quinazolin-7-yloxy]-ethanol; 
[6-(2-acetoxy-ethoxy)-7-(2-methoxy-ethoxy)-quinazolin-4-yl]-(3-ethynyl-phenyl)- 

amine; 

(3^thynyl-phenyl)-{6-(2-meth^ 
quinazoiin-4-yl}-amine; 

(3^thynyt-phenyi)-[7-(2-methoxy-ethoxy)^^^ 
4-yl]-amine; "~ 

(6,7-diethoxyquina2olin-1-yl)-(3-ethynylphenyl)-amine; 

(6,7-dibutoxyquinazolin-1-yl)-(3-ethynylphenyl)-amine; 

(jB,7-diisopropoxyquina2olin-1 -yl)-(3-ethynylphenyl)-amine; 

(6J<Jiethoxyquinazolin-1-yl)-(3-ethynyl-2-methyl-phenyl)-amine; 

[67-bis-(2-methoxy-ethoxy)-quina2olin-1-yl]-(3-ethynyl-2-methyl-phenyl)-amine; 

(3-ethynylphenyl)-[6-(2-hydroxy-ethoxy)-7-(2-methoxy-ethoxy)-qufnazolin-1-ylJ- 

amine; 

[6J-bis-(2-hydroxy-ethoxy)-quina2olin-1-yt]-(3-ethynyl-2-methyl-phenyl)-amine; 

and 

2-[4-(3-ethynyl-phenylamino)-6-(2-methoxy-ethoxy)-quina2olin-7-yloxy]-ethanol. 
Another aspect of the invention provides a process for preparing a compound 
of the formula 
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( R 3 ) , 



OR 1 ) 




wherein 

10 TalV RMs' independently selected from hydrogen, halo, hydroxy, amino, 

hydroxyamino. carboxy. (C-CJalkoxycarbonyl. nitro. guanidino. ureido, carbamoyl, 
cyano. trif.uoromethy.. (R«) 2 N-carbony.. and pheny.-W-a.ky. wherein W is se.ected from 

a single bond, O. S and NH; 

15 or each R 1 is independently se.ected from cyano-(C,-C,).a.ky. and R where.n 

R> is selected from the group consisting of VO.. &h". R 7 C(=0), R s ONH, A and 
R*Y; wherein * is (C.-CJalkyl; # is hydrogen or R- wherein the R*s are the same or 
different- R 7 is fi\ R s O or (R 6 ) 2 N; A is se.ected from piperidino, morpho.ino. pyrrol.d.no. 
and 4-R«-pipera 2 in-1-y., imidazo.-1-yl. 4-pyridon-l-yl. carboxy-tC-CJ-alky.. phenoxy, 

20 phenyl, pheny.su.fany.. (C^CJ-alkenyl. (R^-N-carbonyKC-CJ-alkyl; and Y is se.ected 
from S SO. SO,; the alky, moieties in R 5 , R s O and (R^N are optionally substituted wth 
halo or R° wherein R 9 is defined as above and wherein the resulting groups are 
optionally substituted with halo or R> with the proviso that a nitrogen, oxygen or sulfur 
atom and another heteroatom can not be attached to the same carbon atom, and w,th 

25 the further proviso that no more than three -R- units may comprise R\ 

or each R' is independently selected from R'-sulfonylamino. phthalim,do-(C,-C 4 )- 
alky.su.fonylamino.benzamido.benzenesu.fony.amino.3- P henylureido.2-oxopyrro.idin. 

1 -y. 2 5-dioxopyrro.idin-1-y.. and R-. (Cj -C t )-alkanoyl,mino wherein R 10 is se.ected from 
halo R'O (C r C 4 )-alkanoyloxy. R'C(-0). and <R»),N: and wherein said benzam.do or 
30 benzenesuHonylamino or phenyl or phenoxy or ani.ino or pheny.su.fany. substitu nt ,n 

. , ftnonc fn-C4talkvl cvano, methansulfonyl or 
R 1 may optionally bear one or two haiogens, (Ui U4)amy.. > 

(C1-C4)-a!koxy substituents; 
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or any two R ] s taken together with the carbons to which they are attached 
comprise a 5-8 membered ring comprising at least one or two heteroatoms selected 
from oxygen, sulfur or nitrogen; and wherein the aJkyl groups and alkyl portions of the 
alkoxy or alkylamino groups may be straight chained or if comprised of at least three 
5 carbons may be branched or cyclic; 

R 2 is selected from hydrogen and optionally substituted (C,-C 6 )-alkyl; 

n is 1 or 2 and each R 3 is independently selected from hydrogen, optionally 
substituted (C,-C 6 )-alkyl, optionally substituted amino, halo, hydroxy, optionally 
substituted hydroxy; 

10 R 4 is azido or R n -ethynyl wherein R 11 is selected from hydrogen, optionally 

substituted (C,-C 6 )alkyl wherein the substituents are selected from hydrogen, amino, 
hydroxy, R 5 0, R 5 NH and (R S ) 2 N. 
which comprises 

a) treating a compound of the formula 



15 




wherein R 1 and m are as defined above, 

with CCJ 4 and an optionally substituted triarylphosphine, optionally supported on an 
inert polymer, of the formula Ar 3 P wherein each Ar is an optionally substituted (C 6 - 
C 10 )aryf group and each of the substitutents is independently selected from (C^C^alkyl; 
25 and 

b) treating the product of step a) with a compound of the formula 



30 
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wherein R J . R 3 and n are as defined above, and J is Y or R\ wherein R' is as defined 
above, with the proviso that when J is Y then the product cf step b) must further be 
treated with an alkyne. 

Yet another aspect of this invention is directed to a method for treating a 
5 hyperproliferative disease in a mammal by administering to a mammal suffering from 
a hyperproliferative disease, a hyperproliferative disease treating amount of a Formula I 
compound. 

This invention is also directed to pharmaceutical compositions for the treatment 
of a hyperproliferative disease in mammals which comprise a hyperproliferative disease 
10 treating amount of a compound of the Formula I and a pharmaceutical^ acceptable 
carrier. 

By haJo is meant chloro, bromo, iodo, or fluoro. 

By alkyl is meant straight chain, cyclic or branched saturated or unsaturated 
hydrocarbyl moiety with the proviso that said alkyl must comprise three or more carbon 
15 atoms if it is branched or cyclic. 

As used herein, the expression "reaction-inert solvent" refers to a solvent which 
does not interact with starting materials, reagents, intermediates or products in a 
manner, which adversely affects the yield of the desired product. 

Other features and advantages will be apparent from the specification and 
20 claims which describe the invention. 
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Detailed Description of the Invention 
The Formula I compounds, pharmaceutical^ acceptable salts and prodrugs 
thereof (hereafter the active compounds) may be prepared by any process known to 
be applicable to the preparation of chemically-related compounds. 
5 In general the active compounds may be made from the appropriately 

substituted quinazoline using the appropriately substituted amine. 

As shown in the Scheme the appropriate 4-substituted quinazoline 2 wherein X 
is a suitable displaceable leaving group such as halo, aryloxy, alkylsulfinyl, alkylsulfonyl 
such as trifluoromethanesulfonyloxy, arylsulfinyl, arylsulfonyl, siloxy, cyano, pyrazolo, 
10 triazolo or tetrazolo, preferably a 4-chloroquinazoline, is reacted with the appropriate 
amine or amine hydrochloride 4 or 5, wherein R 4 is as described above and Y is Br, I, 
or trifluoromethane-sulfonyloxy in a solvent such as a (C^-Cgjaicohol, 
dimethylformamide (DMF), N-methylpyrrolidin-2-one, chloroform, acetonitrile, 
tetrahydrofuran (THF), 1-4 dioxane, pyridine or other aprotic solvent. The reaction may 
15 be effected in the presence of a base, preferably an alkali or alkaline earth metal 
carbonate or hydroxide or a tertiary amine base, such as pyridine, 2,6-lutidine, collidine, 
N-methyl-morpholine, triethylamine, 4-dimethylamino-pyridine or N,N-dimethylanilin . 
These bases are hereinafter refered to as suitable bases. The reaction mixture is 
maintained at a temperature from about ambient to about the reflux temperature of the 
20 solvent, preferably from about 35°C to about reflux, until substantially no remaining 4- 
haloquinazoline can be detected, typically about 2 to about 24 hours. Preferably, the 
reaction is performed under an inert atmosphere such as dry nitrogen. 

Generally the reactants are combined stoichiometrically. When an amine base 
is used for those compounds where a salt (typically the HCI salt) of an amine 4 or 5 is 
25 used, itvts. preferable to use excess amine base, generally an extra equivalent of amine 
base. (Alternatively, if an amine base is not used an excess of the amine 4 or 5 may be 
used). 

For those compounds where a sterically hindered amine 4 (such as a 2-alkyl-3- 
ethynylaniline) or very reactive 4-haloquinazoline is used it is preferable to use t-butyl 
30 alcohol or a polar aprotic solvent such as DMF or N-methylpyrrolidin-2-one as the 
solvent. 

Alternatively, a 4-substituted quinazoline 2 wherein X is hydroxyl or oxo (and the 
2- nitrogen is hydrogenated) is reacted with carbon tetrachloride and an optionally 
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substituted triarylphosphine which is optionally supported on an inert polym r (e.g. 
triphenylphosphine, polymer supported, Aldrich Cat. No. 36.645-5, which is a 2% 
divinylbenzene cross-linked polystyrene containing 3 mmol phosphorous per gram 
resin) in a solvent such as carbon tetrachloride, chloroform, dichloroethane, 
5 tetrahydrofuran, acetonitrile or other aprotic solvent or mixtures thereof. The reaction 
mixture is maintained at a temperature from about ambient to reflux, preferably from 
about 35°C to reflux, for 2 to 24 hours. This mixture is reacted with the appropriate 
amine or amine hydrochloride 4 or 5 either directly or after removal of solvent, for 
example by vacuum evaporation, and addition of a suitable alternative solvent such as 

1 0 a (C,-C 6 ) alcohol. DMF. N-methylpyrrolidin-2-one, pyridine or 1 -4 dioxane. Then, the 
reaction mixture is maintained at a temperature from about ambient to the reflux 
temperature of the solvent preferably from about 35°C to about reflux, until substantially 
complete formation of product is acheived. typically from about 2 to about 24 hours. 
Preferably the reaction is performed under an inert atmosphere such as dry nitrogen. 

1 5 When compound 4. wherein Y is Br. I. or trifluoromethanesulfonyloxy. is used 

as starting material in the reaction with quinazoline 2, a compound of formula 3 is 
formed wherein R\ R 2 . R 1 . and Y are as described above. Compound 3 is converted 
to compounds of formula 1 wherein R* is R"ethynyl. and R" is as defined above, by 
reaction with a suitable palladium reagent such as tetrakis(triphenylphosphine)palladium 

20 or bis(triphenylphosphine)palladium dichloride in the presence of a suitable Lewis acid 
such as cuprous chloride and a suitable alkyne such as trimethylsilylacetylene . 
propargyl alcohol or 3-(N,N-dimethylamino)-propyne in a solvent such as diethylamine 
or triethylamine. Compounds 3. wherein Y is NH, may be converted to compounds 
1 wherein R 4 is azide by treatment of compound 3 with a diazotizing agent, such as an 

25 acid and a nitrite (e.g., acetic acid and NaNO ; ) followed by treatment of the resulting 
product with an azide. such as NaN 3 . 

For the production of those compounds of Formula I wherein an R' is an amino 
or hydroxyamino group the reduction of the corresponding Formula I compound 
wherein R' is nitre is employed. 

30 The reduction may conveniently be carried out by any of the many procedures 

known for such transformations. The reduction may be carried out. for example, by 
hydrogenation of the nitro compound in a reaction-inert solvent in the presence of a 
suitable metal catalyst such as palladium, platinum or nickel. A further suitable 
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reducing agent is, for example, an activated metal such as activated iron (produced by 
washing iron powder with a dilute solution of an acid such as hydrochloric acid). Thus, 
for example, the reduction may be carried out by heating a mixture of the nitro 
compound and the activated metal with concentrated hydrochloric acid in a solvent 
5 such as a mixture of water and an alcohol, for example, methanol or ethanol, to a 
temperature in the range, for example, 50 to 150°C, conveniently at or near 70° C. 
Another suitable class of reducing agents are the alkali metal dithionites, such as 
sodium dithionite, which may be used in (C1-C 4 )a!kanoic acids, (CVC^aikanols, water 
or mixtures thereof. 

10 For the production of those compounds of Formula I wherein R 2 or R 3 

incorporates a primary or secondary amino moiety (other than the amino group 
intended to react with the quinazoline), such free amino group is preferably protected 
prior to the above described reaction followed by deprotection, subsequent to the 
above described reaction with 4-(substituted)quinazoline 2. 

15 Several well known nitrogen protecting groups can be used. Such groups 

include ((VCJalkoxycarbonyl, optionally substituted benzyloxycarbonyl, 
aryloxycarbonyl, trityl, vinyloxycarbonyl, O-nitrophenylsulfonyl, diphenylphosphinyl, p- 
toluenesulfonyl, and benzyl. The addition of the nitrogen protecting group may b 
carried out in a chlorinated hydrocarbon solvent such as methylene chloride or 1 ,2- 

20 dichloroethane, or an ethereal solvent such as glyme, diglyme or THF, in the presence 
or absence of a tertiary amine base such as triethylamine, diisopropylethylamine or 
pyridine, preferably triethylamine, at a temperature from about 0°C to about 50°C, 
preferably about ambient temperature. Alternatively, the protecting groups are 
conveniently attached using Schotten-Baumann conditions. 

25 Subsequent to the above described coupling reaction, of compounds 2 and 5, 

the protecting group may be removed by deprotecting methods known to those skilled 
in the art such as treatment with trifluoroacetic acid in methylene chloride for the tert- 
butoxycarbonyl protected products. 

For a description of protecting groups and their use, see T.W. Greene and 

30 P.G.M. Wuts, "Protective Groups in Organic Synthesis" Second Ed., John Wiley & Sons, 
New York, 1991. 

For the production of compounds of Formula I wherein R 1 or R* is hydroxy, 
cleavage of a Formula I compound wherein R 1 or R J is (C,-CJalkoxy is preferred. 
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The cleavage reaction may conveniently be carried out by any of the many 
procedures known for such a transformation. Treatment of the protected formula I 
derivative with molten pyridine hydrochloride (20-30 eq.) at 150 to 175°C may be 
employed for O-dealkylations. Alternatively, the cleavage reaction may be carried out 
5 for example, by treatment of the protected quinazoline derivative with an alkali metal 
(C,-C 4 )alkylsulphide, such as sodium ethanethiolate or by treatment with an alkali metal 
diarylphosphide suoh as lithium diphenylphosphide. The cleavage reaction may also 
conveniently, be carried out by treatment of the protected quinazoline derivative with 
a boron or aluminum trihalide such as boron tribromide. Such reactions are preferably 
10 carried out in the presence of a reaction-inert solvent at a suitable temperature. 

Compounds of formula I, wherein R' or R 3 is a (C.-CJalkylsulphinyl or (C,- 
Cjalkylsulphonyl group are preferably prepared by oxidation of a formula I compound 
wherein R 1 or R> is a (C.-CJalkylsulfanyl group. Suitable oxidizing agents are known 
in the art for the oxidation of sulfanyl to sulphinyl and/or sulphonyl, e. g., hydrogen 
15 peroxide, a peracid (such as 3-chloro P eroxybenzoic or peroxyacetic acid), an alkali 
metaJ peroxysulphate (such as potassium peroxymonosulphate), chromium trioxide or 
gaseous oxygen in the presence of platinum. The oxidation is generally carried out 
under as mild conditions as possible using the stoichiometric amount of oxidizing agent 
in order" to, reduce the risk of over oxidation and damage to other functional groups. 
20 In general, the reaction is carried out in a suitable solvent such as methylene chloride, 
chloroform, acetone, tetrahydrofuran or tert-butyl methyl ether and at a temperature 
from about -25 to 50«>c, preferably at or near ambient temperature, i. e.. in the range 
of 15 to 35»C. When a compound carrying a sulphinyl group is desired a milder 
oxidizing agents should be used such as sodium or potassium metaperiodate, 
25 conveniently in a polar solvent such as acetic acid or ethanol. The compounds of 
formula I containing a (C,-C 4 )alkylsulphonyl group may be obtained by oxidation of the 
corresponding (C.-CJalkylsulphinyl compound as well as of the corresponding (C,- 
CJalkylsulfanyl compound. 

Compounds of formula I wherein R' is optionally substituted (C s - 
30 CJalkanoylamino. ureido. 3-phenylureido, benzamido or sulfonamide can be prepared 
by acylation or sulfonylation of a corresponding compound wherein R' is amino. 
Suitable acylating agents are any agents known in the art for the acylation of amino to 
acylamino, for example, acyl halides, e.g.. a (C ? -CJalkanoyl chloride or bromide or a 
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b enzoy, chloride or bromide, alkanoic rid anhydrides « «*- ^T" 
.„ h yd ide o.the m*ed anhydride -ormed by — " «*.■" *"~ ' ,C '' 

r*,^ haiide. .or example ( C,.C.,a, k o«ycarbony, chloride. ,n the presence 
a ule base. Fo, me product o, those compounds o, Formula . where, R 

* ureido „ • «*•<* «• te * a " Pto ' ' T 8,e Dhen 9 y i 

2. U- m J cyenate such as sodium cyanate, « « 'socyanat. — > « 
LTl,e. N-s Itonylations may be ca,ried o U , with suitable sultony hal,d.s or 
s^anhydrides ,n me presence o, a tertiary — base, in genera, the „ 
or sulLylation is carried ou, * a reaction,^ soiven, and a. a temperature ,n me 
range ol about -30 to taO-C. conveniently a. o, near ambient <^«'"'V 

Compounds o, Formula i wherein tf is (COalKoxy or «*-^- 
C .alKoxy or B' is (0,-C.)«yiamino or substituted mono-N- or d,-N.N (C, 
C rjamino. are prepare by the Ration, preterabiy in me presence o, a suitable 
pie o " corresponding compound wherein W is hydroxy o, amino, respect^ 
Suitable albino agents inCude atKyl o, substituted ,Kyl balide, o, — an 
options subst*ted ,C,-C.,.IKy, chloride, bromide o, ,od,de. ,n the presence o. 
slbl. Le in a r,ac,ion,nert solvent and a. a temperature ,n the rang, o, about 
to 140-C. conveniently at or near ambient temperature. 



FO, the production o. those compounds o. Formula I where.n R ,s an am.no, 

R is a ,C,.C.,a,Ky. substituen, bearing a group which is displacable by an amrno, 
I ,, o c L group ,s reacted with an appropriate amine, alcohol o, cyan, . 
pllb, * he presence o, a suitable base. The reaction is preterab* corned out 
. re.ct,on,n. rt solvent or diluen, ^ a, a temperature in the range o. about to 
u 10 o°C preferably at or near ambient temperature. 

C mpounds o, Formula I. wherein R* is a earbo.y substituen, o, a substrtuen, 

=r a nr^oared bv hydrolysis of a corresponding 

■ncludes a (C-CJalkoxycarD y g K nydr0 xide as 

30 for example, under basic cond.t.ons, e.g.. in the presenc 

illustrated in the accompanying Examples. , alkvlami no di-[(C,- 

Compounds of Formula I wherein R « am.no. (C,-CJa. ky .am no. r 
COa,ynamino. pyrrolidine, pipeline, morphdino. p.perazm- 1-y.. 4,C, 
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C<)alkylpiperazin-1-yl or (C^CJalkysulfanyl, may be prepared by the reaction, in the 
presence of a suitable base, of a corresponding compound wh rein R : is an amine or 
thiol displaceable group with an appropriate amine or thiol. The reaction is preferably 
carried out in a reaction-inert solvent or diluent and at a temperature in the range of 
5 about 10 to 180°C, conveniently in the range 100 to 150°C. 

Compounds of Formula I wherein R* is 2-oxopyrrolidin-1 -yl or 2-oxopiperidin-1 -yl 
are prepared by the cyclisation, in the presence of a suitable base, of a corresponding 
compound wherein R 1 is a halo-(C 2 -C 4 )alkanoylamino group. The reaction is preferably 
carried out in a reaction-inert solvent or diluent and at a temperature in the range of 
10 about 10 to 100°C, conveniently at or near ambient temperature. 

For the production of compounds of Formula I in which R 1 is carbamoyl, 
substituted carbamoyl, alkanoyloxy or substituted alkanoyloxy, the carbamoylation or 
acylation of a corresponding compound wherein R 1 is hydroxy is convenient. 

Suitable acylating agents known in the art for acylation of hydroxyaryl moieti s 
1 5 to alkanoyloxyaryl groups include, for example, (C 2 -C 4 )alkanoyl halides, (C 2 -C 4 )aJkanoyl 
anhydrides and mixed anhydrides as described above, and suitable substituted 
derivatives thereof may be employed, typically in the presence of a suitable base. 
Alternatively, (C 2 -C 4 )alkanoic acids or suitably substituted derivatives thereof may be 
coupled with a Formula I compound wherein R 1 is hydroxy with the aid of a condensing 
20 agent such as a carbodiimide. For the production of those compounds of Formula I 
in which R 1 is carbamoyl or substituted carbamoyl, suitable carbamoylating agents are, 
for example, cyanates or alkyl or arylisocyanates, typically in the presence of a suitable 
base; Alternatively, suitable intermediates such as the chloroformate or 
carbonyjimidazolyl derivative of a compound of Formula I in which R 1 is hydroxy may 
25 be generated, for example, by treatment of said derivative with phosgene (or a 
phosgene equivalent) or carbonyldiimidazole. The resulting intermediate may then be 
reacted with an appropriate amine or substituted amine ;o produce the desired 
carbamoyl derivatives. 

Compounds of formula I wherein R 1 is aminocarbonyl or a substituted 
30 aminocarbonyl can be prepared by the aminolysis of a suitable intermediate in which 
R' is carboxy. 

The activation and coupling of formula I compounds wherein R 1 is carboxy may 
be performed by a variety of methods known to those skilled in the art. Suitable 
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methods include activation c. .h. carboxyl as an acid haiide. azide. symmetric or m,x.d 

anhydride, o, .Cve es.e, o. appropriate reactivity .or Coupling w«h ,he des.r.d a„„n. 

Exlpies o. such W es o« ,n,e,medi,,es and ,h.ir production and u S . in coup ,ngs w,,h 

amines ma, be .ound extensive,, in ,h. literature; to, example M. BodansKy and A. 
S ZaLy. \». Practice o, Peptide Synthesis-. Sp„n g e,,Ver,ag. New Yo*. .~. ® 

LitingLmuia, compounds may be isoiated and puri,,ed by standard methods, such 

as solvent removal and recrys.alliza.ion o, chromatography. 

The starting materials .or the above described reaction schemes (e.g.. am.nes, 

purines and amine protecting groups, are readily available o, can be easr y 
,0 synthesized by .hose sKiiled in the an using conventional methods o. organ* synthes^ 

in A. C. EWrtWd. W.H. Todd. S. Gerber. Ch. .2 in •Heterocyclic Compounds V<*6. 
R 0. Bderfeld ed.. John Wile, and Sons. inc.. N.Y.. Subs,«u,ed 2 .3-d,hyd r . 

benzothia*y. compounds a,. described b, R.C, E,deri,e,d and M. H. <*■ 

, 6 o. Volume 6 of the Eld.rii.ld -Heterocyclic Compounds" book. 

Certain Formula I ouinazolines can exist in soivated. as we,i as unsolved 
.orms such a. ,h. hydrated .orms. It is to be understood tha, ,h. ,nven„on 
Zmpasscs such solvated. as we,, as unso,va,ed .orms. which possess act^ 
against hyperprolllerative diseases. 

20 A sultabte pharmaceuticany-acceptabte sal, o. a compound o. ,ormu,a I «. tor 

exampte. an acid-addition sai, o, a corresponding compound which is sufficient,, bas,c^ 
es „ .cid-addMon sart wi.h. .or example, an inorganic or organ,c acd such as 
n^ochionc. h,d,.brom,c. sulphuric, phosphohc. methanesuitonic. *~<<™ 

„ add^cS Mft o, a compound o, tormu,a , which is acidic is an atKat, me a, sa .or 
examp,e. a lithium, sodium or potassium sa,,; an «.,ine earth - salt to, ex. «p* 

C ^i- nr a salt with an organic base which 
a calcium or magnesium salt; an ammon.um s= l. or a salt w,th g 

attords a phys,o,og,oa,,y-acceptab,e cation tor example a sa,. w„h methyamne. 
I y,.mine. trJLylamine. piperidine. morphoiin. or W^^*- 
30 A„ such salts are within the scope o, .his invention and the, - be p, p«d b 
' Inventions methods. Fo, example. ,he, can be prepared simpl, b, contacting the 
acidic and basic en,*es. usually in a stoichiometric ratio, in either an agueous. non. 
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filtration; by precipitation with a non-solvent, preferably an e:heral or hydrocarbon 
solvent, followed by filtration and by evaporation of a solvent, or, in the case of 
aqueous solutions, by lyophilization. 

Some of the compounds of Formula I have asymmetric carbon atoms. Such 
5 diasteromeric mixtures can be separated into their individual diastereomers on the basis 
of their physical chemical differences by methods known per se .. for example, by 
chromatography and/or fractional crystallization. Enantiomers can be separated by 
converting the enantiomeric mixtures into a diastereomric mixture by reaction with an 
appropriate optically active compound (e.g., alcohol), separating the diastereomers and 

10 converting (e.g., hydrolyzing) the individual diastereomers to the corresponding pure 
enantiomers. All such isomers, including diastereomers mixtures and pure enantiomers 
are considered as part of the invention. 

The active compounds of this invention are potent inhibitors of the erbB family 
of oncogenic and protooncogenic protein tyrosine kinases such as epidermal growth 

15 factor receptor (EGFR), erbB2. HER3 . or HER4 and thus are all adapted to therapeutic 
use as antiproliferative agents (e.g., anticancer) in mammals, particularly humans, In 
particular, the compounds of this invention are therapeutants or prophylactics for the 
treatment of a variety of human tumors (renal, liver, kidney, bladder, breast, gastric, 
ovarian, colorectal, prostate, pancreatic, lung, vulval, thyroid, hepatic carcinomas, 

20 sarcomas, glioblastomas, various head and neck tumors), and other hyperplastic 
conditions such as benign hyperplasia of the skin (e.g., psoriasis) or prostate (e.g., 
BPH). It is, in addition, expected that a quinazoline of the present invention may 
possess activity against a range of leukemias and lymphoid malignancies. 

The active compounds may also be expected to be useful in the treatm nt of 

25 additional disorders in which aberrant expression ligand/receptor interactions, activation 
or signalling events related to various protein tyrosine kinases, whose activity is 
inhibited by the agents of Formula I, are involved. 

Such disorders may include those of neuronal, glial, astrocytal, hypothalamic, 
and other glandular, macrophagal, epithelial, stromal, and blactocoelic nature in which 

30 aberrant function, expression, activation or signalling of the erbB tyrosine kinases may 
be involved. In addition, compounds of Formula I may have therapeutic utility in 
inflammatory, angiogenic and immunologic disorders involving both identified and as 
yet unidentified tyrosine kinases which are inhibited by compounds of Formula I. 
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The in vitro activity of the active compounds in inhibiting the receptor tyrosine 
kinase (and thus subsequent proliferative response, e.g., cancer) may be determined 
by the procedure detailed below. 

Activity of the active compunds, in vitro , can be determined by the amount of 
5 inhibition of the phosphorylation of an exogenous substrate (e.g., Lys 3 - Gastrin or 
polyGluTyr (4:1) random copolymer (I. Posner et. al. ( J. Biol. Chem. 267 (29), 20638-47 
(1992)) on tyrosine by epidermal growth factor receptor kinase by a test compound 
relative to a control. Affinity purified, . soluble human EGF receptor (96 ng) is obtained 
according to the procedure in G. N. Gill, W. Weber, Methods in Enzvmoloqy 146 . 82-88 
10 (1987) from A431 cells (American Type Culture Collection, Rockville, MD) and 
preincubated in a microfuge tube with EGF (2^g/ml) in phosphorylation buffer + 
vanadate (PBV: 50 mM HEPES, pH 7.4; 125 mM NaCI; 24 mM MgCI 2 ; 100//M sodium 
orthovanadate), in a total volume of 10 //I, for 20-30 minutes at room temperature. The 
test compound, dissolved in dimethylsulfoxide (DMSO), is diluted in PBV, and 10 //I is 
15 mixed with the EGF receptor /EGF mix, and incubated for 10-30 minutes at 30°C. The 
phosphorylation reaction is initiated by addition of 20 //I "P-ATP/ substrate mix (120/yM 
Lys 3 -Gastrin (sequence in single letter code for amino acids, 
KKKGPWLEEEEEAYGWLDF), 50 mM Hepes pH 7.4, 40 /yM ATP, 2 /yCi H 33 P]-ATP) to 
the EGFr/EGF mix and incubated. for 20 minutes at room temperature. The reaction is 
20 stopped by addition of 10 //I stop solution (0.5 M EDTA, pH 8; 2mM ATP) and 6 //I 2N 
HCI. The tubes are centrifuged at 14,000 RPM, 4°C, for 10 minutes. 35 //I of 
supernatant from each tube is pipetted onto a 2.5 cm circle of Whatman P81 paper, 
bulk washed four times in 5% acetic acid, 1 liter per wash, and then air dried. This 
results jn the binding of substrate to the paper with loss of free ATP on washing. The 
25 [ 33 P] incorporated is measured by liquid scintillation counting. Incorporation in the 
absence of substrate (e.g., Iys,-gastrin) is subtracted from all values as a background 
and percent inhibition is calculated relative to controls without test compound present. 

Such assays, carried out with a range of doses of test compounds, allow the 
determination of an approximate IC 50 value for the in vitro inhibition of EGFR kinase 
30 activity. Although the inhibitory properties of the compounds of Formula I vary with 
structural change as expected, the activity generally exhibited by these agents, 
determined in the manner described above, is in the range of IC 50 =0.0001-30 pM. 
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Activity of the active compounds, in vivo , can be determined by the amount of 
inhibition of tumor growth by a test compound relative to a control; The tumor growth 
inhibitory effects of various compounds are measured according to the methods of 
Corbett T. H., et al. 'Tumor Induction Relationships in Development of Transplantable 
5 Cancers of the Colon in Mice for Chemotherapy Assays, with a Note on Carcinogen 
Structure", Cancer Res. . 35, 2434-2439 (1975) and Corbett, T. K, et al., "A Mouse 
Colon-tumor Model for Experimental Therapy", Cancer Chemother. Rep. (Part 2)' . 5, 
169-186 (1975), with slight modifications. Tumors are induced in the left flank by s.c. 
injection of 1 X 10 e log phase ^cultured tumor cells (human MDA-MB-468 breast or 
10 human HNS head and neck carcinoma cells) suspended in 0.10 ml RPMI 1640. After 
sufficient time has elapsed for the tumors to become palpable (2-3 mm in diameter) the 
test animals (athymic mice) are treated with active compound (formulated by dissolution 
in DMSO typically at a concentration of 50 to 100 mg/mL followed by 1:9 dilution into 
saline or, alternatively, 1:9 dilution into 0.1% Pluronic" P105 in 0.9% saline) by the 
15 intraperitoneal (ip) or oral (po) routes of administration twice daily (i.e., every 12 hours) 
for 5 consecutive days. In order to determine an anti-turn or effect, the tumor is 
measured in millimeters with Vernier calipers across two diameters and the tumor size 
(mg) is calculated using the formula: Tumor weight = (length x [width] ? )/2, according 
to the methods of Geran, R.I., et al. "Protocols for Screening Chemical Agenls'andH 
20 Natural Products Against Animal Tumors and Other Biological Systems", Third Edition, 
Cancer Chemother. Rep. . 3, 1-104 (1972). . Results are expressed as percent 
inhibition, according to the formula: Inhibition (%) = (TuW COMfQl - TuW^J/TuW^^ x 
1 00%. The flank site of tumor implantation provides reproducible dose/response effects 
for a variety of chemotherapeutic agents, and the method of measurement (tumor 
25 diameter) is a reliable method for assessing tumor growth rates. 

Administration of the active compounds can be effected by any method which 
enables delivery of the compounds to the site of action (e.g., cancer cells). Thes 
methods include oral routes, intraduodenal rout, s, parenteral injection (including 
intravenous, subcutaneous, intramuscular, intravascular or infusion), topical 
30 administration, etc. 

The amount of active compound administered will, of course, be dependent on 
the subject being treated, on the severity of the affliction, on the manner of 
administration and on the judgement of the prescribing physician. However an effective 
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dosage is in the range of approximately 0.001-100 mg/kg, preferably 1 to 35 mg/kg in 
single or divided dos s. For an average 70kg human,, this would amount to 0.05 to 
7 g/day, preferably 0.2 to 2.5 g/day. 

The composition may, for example, be in a form suitable for oral administration 
5. as a tablet, capsule, pill, powder, sustained release formulations, solution, suspension, 
for parenteral injection as a sterile solution, suspension or emulsion, for topical 
administration as an ointment or cream or for rectal administration as a suppository. 
The pharmaceutical composition may be in unit dosage forms suitable for single 
administration of precise dosages. The pharmaceutical composition will include a 
10 conventional pharmaceutical carrier or excipient and a compound according to the 
invention as an active ingredient. In addition, it may include other medicinal or 
pharmaceutical agents, carriers, adjuvants, etc. 

Pharmaceutical compositions according to the invention may contain 0.1 %-95% 
of the compound, preferably 1%-70%. In any event, the composition or formulation to 
15 be administered will contain a quantity of active compound in an amount effective to 
alleviate or reduce the signs in the subject being treated, i.e., hyperproliferative 
diseases, over the course of the treatment. 

Exemplary parenteral administration forms include solutions or suspensions of 
active compounds in sterile aqueous solutions, for example aqueous propylene glycol 
20 or dextrose solutions. Such dosage forms can be suitably buffered, if desired. 

Suitable pharmaceutical carriers include inert diluents or fillers, water and various 
organic solvents. The pharmaceutical compositions may, if desired, contain additional 
ingredients such as flavorings, binders, excipients and the like. Thus for oral 
administration, tablets containing various excipients, such as citric acid may be 
25 employed together with various disintegrants such as starch, alginic acid and certain 
complex silicates and with binding agents such as sucrose, gelatin and acacia. 
Additionally, lubricating agents such as magnesium stearate, sodium lauryl sulfate and 
talc are often useful for tableting purposes. Solid compositions of a similar type may 
also be employed in soft and hard filled gelatin capsules. Preferred materials, therefor, 
30 include lactose or milk sugar and high molecular weight polyethylene glycols. When 
aqueous suspensions or elixirs are desired for oral administration the active compound 
therein may be combined with various sweetening or flavoring. agents, coloring matters 
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or dyes and, if desired, emulsifying agents or suspending agents, together with diluents 
such as water, ethanol, propylene glycol, glycerin, or combinations ther of. 

Methods of preparing various pharmaceutical compositions with a specific 
amount of active compound are known, or will be apparent, to those skilled in this art. 
5 For examples, see Remington's Pharmaceutical Sciences., Mack Publishing Company, 
Easter, Pa., 15th Edition (1975). 

The hyperproliferative disease treatment described above may be applied as a 
sole therapy or may involve, in addition to the active compound, one or more other 
antitumor substances. Such conjoint treatment may be achieved by way of the 
1 0 simultaneous, sequential, cyclic or separate dosing of the individual components of th 
treatment. 

High pressure liquid chromatography (HPLC) used in the following exampl s 
and preparations was effected according to the following method unless modifi d in 
specific examples. Perkin-Eimer Pecosphere - 3X3C cartridge column (3mm X 3cm, C1 8; 

1 5 available from Perkin Elmer Corp., Norwalk, CT 06859) with a Brownlee (trademark) RP- 
8 Newguard precolumn (7 micron, 3.2mm X 15mm, available from Applied Biosystems 
Inc. San Jose, CA 95134) which was previously equilibrated in pH 4.50, 200 mM 
ammonium acetate buffer. Samples were eluted using a linear gradient of 0-100% 
acetonitrile/pH4.50, 200 mM NH 4 acetate over 10 minutes with a flow rate of 3:0 

20 mL/min. Chromatograms were generated over the range 240^00nm using a diode 
array detector. 

It should be understood that the invention is not limited to the particular 
embodiments shown and described herein, but that various changes and modifications 
may be made without departing from the spirit and scope of the invention as d fined 
25 by the claims. 

EXAMPLE 1 

(4-Azidoph en Yl)-(S.7-dimethoxya ui nazolin-4-vh-amin e hydrochloride 
^-Chloro-6,7-dimethoxyquinazoline (250 mg, 1,12 mmol) and 4-azidoaniline 
hydrochloride (200 mg, 1 .1 1 mmol) were refluxed in 10 mL of isopropyl alcohol for 0.5 
30 hour, cooled and filtered to afford solid title product which was washed with 10 mL of 
isopropyl alcohol and dried in vacuo, at 70°C, 392 mg (98%); mp 200-205°C (dec). 
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EXAMPLE 2 

(6;7-Dimethoxvquina20lin-4-vn-f3-ethvnvlphenvl)-amine hydrochloride 
4-Chloro-6,7-dimethoxyquinazoIine (250 rng, 1.12 mmol) and 3-ethynyl-aniline 
(137 mg, 1.17 mmol) were refluxed in 10 mL of isopropyl alcohol for 0.5 hour, cooled 
5 and filtered to afford solid title product which was washed with 10 mL of isopropyl 
alcohol and dried in vacuo, at 70°C, 338 mg (99%); mp 269-270°C. 

EXAMPLE 3 

f6.7-Dimethoxvquinazolin^4-vl)-f3-(3'-hvdroxvpropyn>1-vl)phenvll-amine 
A mixture of (3'-bromophenyl)-(6 1 7-dimethoxyquina2olin-4-yl)-amine hydrochloride 
10 (250 mg, 0.591 mmol), tetrakis(triphenylphosphine)patladium (100 mg), propargyl 
alcohol (600 //L), 7 mL of dry, nitrogen purged diethylamine and cuprous iodide (10 mg) 
was refluxed for 5 hours, cooled and filtered to afford solid title product which was 
washed two times with 2mL of 50% diethylamine: methanol; 136 mg. The solid was 
recrystallized from methanol to give pure title product after drying, in vacuo,, at 70°C, 
15 73 mg (37%); mp 267-268 °C. 

EXAMPLE 4 

r(3-f2 l 'Aminomethvl-ethvnvnphenvl1-(6,7-dimethoxvauinazolin-4-vn-amine 
hydrochloride 

The title product of Example 3 (50 mg, 0.1 49 mmol), triphenylphosphine (60 mg, 
20 0.225 mmol)), phthalimide (165 mg, 1.12 mmol) and diethyl azodicarboxylate (36 //L, 
0.228 mmol) were stirred at room temperature in 3 mL of dry tetrahydrofuran for 16 
hours. The reaction mixture was concentrated to a solid and flash chromatographed 
on silica gel eluted with 15% acetonermethylene chloride to afford pure solid [3-(2*- 
{phthalimidomethyO-ethynyOphenylJ-fej-dimethoxyquinazoline^-yOamine which was 
25 converted to its hydrochloride salt by addition of 1 mL of anhydrous 1M HCI in 
methanol followed by 3 mL of isopropyl alcohol. The salt was collected by filtration, 
dried and used immediately in the next step; 15 mg. This 15 mg t 0.0323 mmol was 
treated with 0.5 ml of hydrazine hydrate and 1 mL of methanol for 0.5 hours. The 
reaction mixture was evaporated, in vacuo, and the product isolated by flash 
30 chromatography eluted with 10% methanol in methylene chloride. Pure title product 
was isolated after conversion to its hydrochloride salt with 1 mL of 1M HCI in methanol, 
precipitation with isopropyl alcohol and diethyl ether and drying . in vacuo,; 5.6 mg 
(47%) mp 275° C dec. 
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EXAMPLE 5 

(3-EthvnviphenylH6-nitroquina2olin^-vl)-amine hydrochloride 
4-Chloro-6-nitroquinazoline(1.06g, 5.00 mmol) and 3-ethynylanitine (1 .00 g, 5.30 
mmol) were refluxed in 10 mL of isopropyl alcohol for 3 hours, cooled and, after 16 
5 hours at room temperature, filtered to afford solid title product which was washed with 
10 mL of isopropyl alcohol and dried in vacuo, at 70°C, 1 .27 g (78%); mp 255-256°C. 

EXAMPLE 6 

(ST-Dimethoxvquinazolin^-vn'K-ethvnvlphenvD-amine 
The title product was prepared in the following three step sequence without 

1 0 purification of the intermediates. 4-Chloro-6,7-dimethoxyquina2oline (250 mg, 1 .1 1 3 
mmol) and 4-iodoaniline (268 mg, 1.224 mmol) were refluxed in 10 mL of isopropyl 
alcohol for 3 hours, cooled to room temperature and filtered to afford solid (4- 
iodophenyl)-(6,7-dimethoxyquinazoline-4-yl)aminehydrochloride which was washed with 
10 mL of isopropyl alcohol and dried in vacuo at 70°C, 396 mg (76%). A mixture 

15 consisting of (^-iodophenyO-fej-dimethoxyquinazoline^-ylJamine hydrochloride (250 
mg, 0.564 mmol), tetrakis(triphenylphosphine)palladium (50 mg), trimethylsilylacetylene 
(160 j/L, 1 .13 mmol), 4 mL of dry, nitrogen purged diethylamine and cuprous iodide (10 
mg) was refluxed for 2 hours, cooled and concentrated in vacuo, to afford a residue 
which was partitioned between chloroform and IN HCL. Solid [4-(2'-{trimethylsilyl}~--" 

20 ethynyl)phenyl]-(6,7-dimethoxyquinazoline-4-yl)amine formed at the interface of the two 
liquid phases and was filtered and dried in vacuo; 170 mg (80%). 

[4-(2'-{Trimethylsilyl} ethynyl)phenyl]-(6,7-dimethoxyquina2oline-4-yl)amine 
(1 00 mg, 0.265 mmol) and anhydrous potassium carbonate (1 25 mg, 0.906 mmol) were 
stirred in 3 mL of methanol and 1 mL of water at room temperature for 2.5 hours. The 

25 reaction mixture was concentrated in vacuo, and partitioned between 20 mL of 
chloroform and 20 mL of 1N hydrochloric acid. The organic layer was dried with 
magnesium sulfate, filtered and vacuum evaporated to give the title product which was 
triturated with diethyl ether and dried in vacuo at 70°C; 81 mg (90%) mp 239°C dec. 
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EXAMPLE 7 

f6:7-DimethoyYnu'rva20lin ^ -v»-f3-ethvnvl-2-methvlphenyl)-amine 
The title product was prepared in the following three step sequence with out 
purification of the intermediates. A mixture consisting of 3-bromo-2-methylaniline (1 .00 
g, 5.37 mmol). tetrakis(triphenylphosphine)palladium (200 mg). trimethylsilylacetylene 
(1 .053 g. 10.75 mmol). 10mL of dry, nitrogen purged diethylamine and cuprous iodide 
910 mg) was refluxed for 16 hours, cooled and concentrated, in vacuo, to afford a 
residue which was partitioned between chloroform and 1N HCL The organic layer was 
washed with brine, dried with magnesium sulfate and vacuum evaporated to yield a 
residue. 3-[2--(trimethylsilyl)ethynyl]-2-methylaniline which was purified by flash 
chromatography on silica gel eluted with 1:1 hexanes: methylene chloride; 200 mg 
(18%). 

4-Chloro-6.7-dimethoxyquinazoline (104 mg. 0.466 mmol) and 3-[2'- 
(trimethylsilyl)ethinyl]-2-methylaniline (100 mg. 0.491 mmol) were refluxed in 3 mL of 
isopropyl alcohol for 16 hour, cooled to room temperature and filtered to afford a 
residue of solid {3,[2'-(trimethylsilyl)ethynyl]-2'-methylphenyl]}-(6.7- 
dimethoxyquinazoline-4-yl)amine hydrochloride which was washed with 10 mL of 
isopropyl alcohol and triturated for 16 hours with diethyl ether. Thin layer 
chromatography on silica gel eluted with 9:1 chloroform: methanol indicated that the 
residue was impure product. The residue was purified by flash chromatography on 
silica gel eluted with 9: 1 methylene chloride: methanol to afford after concentration and 
drying ,in vacuo, pure product. 64 mg (33%). The product was dissolved in 3 mL of 
methanol and treated with 64 mg of anhydrous potassium carbonate at room 
temperature for 3 hours. The reaction mixture was concentrated in vacuo and 
partitioned between 1 N HCI and chloroform. Solid title product formed at the int rface 
of the two liquid phases and was filtered and dried, in vacuo,; 40 mg (84%) mp 225°C 
dec. 
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EXAMPLE 8 

(6-Amiho-Quina2oHn-4'Vn-(3-ethvnvlDhenvl)-amine 
(3-Ethynyl-phenyl)-{6-nitro-quina2olin-4-yl)-amine hydrochloride (500 mg, 1,50 
mmol) was dissolved in 10 mL of formic acid and treated portion-wise with sodium 
5 dithionite (1.10 g, 6.28 mmol) at room temperature. After 2 hours the mixture was 
quenched with 120 mL of water and filtered. The filtrate was evaporated in vacuo to a 
residue which was dissolved in 100 mL of 1:1 methanokchloroform, filtered and 
evaporated in vacuo to a second residue. This was triturated with 200 mL of 5% sodium 
bicarbonate for 30 minutes, filtered.washed with water and dried in vacuo for 16 hours. 
10 Flash chromatography on silica gel eluted with ethyl acetate afforded pure (6-amino- 
quina2olin-4-yl)-(3-ethynylphenyl)-amine ; 140 mg (34%); mp 165 °C dec. 

EXAMPLE 9 

(3-Ethvnvlphenvn-(6 -methanesulfonvlaminoQuina2olin-4-vl>-amine 
The title product of Example 8 (100 mg, 0.384 mmol), pyridine (140 pL, 1.68 
15 mmol) and methanesulfonyl chloride (99 //L, 1.26 mmol) were refluxed in 10 mL of 1,2- 
dichloroethane for 7 hours. The reaction mixture was cooled and evaporated in a 
vacuo to a residue which was triturated in 10 mL of 1 N HCI, filtered and dried in vacuo 

toyield(3-ethynylphenyl)-(6-methanesulfonylaminoquina2oiine-4-yl)amine;102mg(78%) 
mp 248 °C dec. 

20 EXAMPLE 10 

(3-Ethvnvlphenvl)-f6,7-methvlenedioxvquina2olin-4-vn-amine hydrochloride 
4-Chloro-6,7-methylenedioxyquina2oline (200 mg, 1.04 mmol) and 3- 
ethynylaniline (127 mg, 1.09 mmol) were refluxed in 5 mL of isopropyl alcohol for 16 
hour, cooled and filtered to afford solid title product which was washed with 10 mL of 
25 isopropyl alcohol and dried in vacuo at 70°C, 266 mg (79%); mp >350°C. 

EXAMPLE 11 

((6,7-Dimethoxvquina2olin-4-vl)-3-6thvnvl-6-methylphenvn-amine hydrochloride 
The title product was prepared in the following three step sequence without 
purification of the intermediates. A mixture consisting of 4-bromo-2-nitrotoluene (1 .50 
30 g, 6.94 mmol) tetrakis(triphenylphosphine)palladium (750 mg), trimethylsilylacetylene 
(3.00 mL, 21.21 mmol) and cuprous iodide (20 mg) in 20 mL of nitrogen purged, dry 
diethylamine was refluxed for 2 hours, cooled and concentrated, in vacuo, to afford a 
residue which was partitioned between 100 mL of ethyl acetate and 100 mL of 1 N HCI. 
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sh d two times with 50 mL ol IN HC, Mowed b, brine, dried 
Th organic lay* was wash dtwotim ^ ^ ^ ^ ^ was 

„„, m.gn »" d ^T"^ wlth 20 0 mL o, petroleum *«. The 

dissolved ,n ,0 mL o. ethyl ace.a.e and dW » ^ ^ ^ 

solids were ««e,ed <« and the * ^ "^^ was reduced 

s s ol,d,«.d to give '-V^^^Z^ , 6 « ,n 30 mL ot 

to ,„. amino product by «r.atmen, w,t n£«*tyj ^ ^ ^ 
methanol^ SmLot concentrated "Vdroc™ ^ 
reaConm^rewasfrHeredmrouohCe^. an « h e « ^ 

The residue « * b — *^ dried «h magnesium suite,.. 

,0 bicarbonate. Th. organic layer was was e s . 2 ,, trim «hyls«yl>ethynyl)-2- 
f „,.red e,d vacuum evaporated .o y,e,d an ^ o, 

methylaniline which so,idi«ed upon stand^ • ^ ^ 4<Wow4 , 7<w<iw 
The above product (,85 mg. ■ halor , 6 hours. Alter 

,6 cooiing the reason mrrfur. ^^^yd^chUxid-t" 
{1 rimethyislW«hyhyl)-ph.nylH6.'-d'™elho yq ^ , group was 

washing with ether and drying in v.cu «* » me , hano , „„ d , mLol water and 

removed bydissoiving the above product, ^ ^ ^ , lort ,*.« 
treatment with potassium carbonate ^ ^ beWeo „ 

20 filtered and concentrated .n vacuo. Th . aq ueous layer was exacted 

,00 mL o, methylene chloride and ,00 mL o, • ^ ^ d . e(J 

w«h an additional ,00 mL o. methylene chlcnde. T P ^ ^ ^ ^ ^ 
with magnesium suKate. tiKe-ed and vacuum P ^reted with ether. 

dissolved in anhydrous 1 N HC, in methanol. °«« ether th . n 

25 The sdd ,«e product was collected by l„. auo a™ 

♦ ,no C - 236 mg (88%) mp 266-267 O. 
drie d-,nv a cuoat70C.236 

4.Ch,o.o-7-ni,ro<,u,na i ol,net7.9 «. ^ ^ ^ ^ ,„ , oom 

» »„, we,. ,e«uxed " 126 ;J UC , as a solid which was washed -h ,0 

temperature and nltered to atlord th. P 20 9-2tO»C dec. 

„L o. isopropyl alcohol and dried In vacuo at 70 C. 9.9 
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^^duct of example 8 (0. >2 . dichl oroethane and 0.6 mL 

^VD^en^lfi^P- 

hvd.ocaansl''. una™. 47 "" -1 , dit 

bl — pcoduc, c. °g ^ we. in 2 mL .-M* 

. chloride (0.615 mg. 2- z& m . t room temperature. 

— — * mU „ pyndine « « 7'^ sodiom bi ea*on*e 

fi ,lr a tionandd,iedinvacuoat7 . 
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FXAMPLE 16 
p.^inn q t,in W 7olin^VlH a -^hYnYlphen Y l)-am ine 

The tit.e product of examp.e 1 2 (1,039 g, 3,8 mmol) was disso.vec .in 50 mL of 
te trahydlran 10 mL of methano. and 5 mL of ch.oroform at 50°C. Sod.um 
S d yto en phosphite (NaH,PO,. 3.8 22 B . 3. mmo.) and ,0* Podium on carbon 
0,9 g) were added fol.owed by dropwise addition of 10 mL of water. When 3 mL o 
Lter had been added the mixture became noticeably more homogeneous. Afte 
To the mixture was fi.tered through Ce.ite. The Ce.ite was washed thorough ^ 
me thano, and ch.oroform. The coined organic so.utions were 
10 to a residue which was triturated with water. 3% aqueous sod.um b.carbonate and 
Ud. The so.id tit,e product was washed with water then diethy. 
va cuo. 1 .054 gm (127%. wet). A portion of the above product was rec.^ < ™ 
a minimum amount of hot ethano. and water to give, after remova, of a smai, crop 
of impure material, pure title product. (43%). mp 180°C (dec). 

FXAMPLE 1? 

^EM^^ ,. ne , 436 

mQ 3 72 mmo.) were refiuxed in 15 mL of tert-buty. alcoho. for 3 hours, coo.ed and 
2: to Ird so,id tit,e product which was washed with 10 mL of isopropy. a,cohol 
and dried in vacuo at 70°C. 977 mg (84%); mp 229-231 - C. 

EXAMPLE 18 

122 mg (80%); mp 232-233<>C (dec). 
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EXAMPLE 19 

(7-CarbomethoxvQuina2Qlin-4-vl)-(3-ethvnvlphe nvn-amine hydrochloride 
4-Chloro-7-carbomethoxyquinazoline (202 mg, 0.907 mmol) and3-ethynylanilin 

(110 mg, 0.939 mmol) were refluxed in 4 mL of tert-butyl alcohol for 2 hours, cooled. 
5 diluted with 4 mL of isopropyl alcohol and filtered to afford solid title product which was 

washed with 10 mL of diethyl ether and dried , in vacuo, at 70°C. 248 mg (80%); mp 

219.5-221 °C. 

EXAMPLE 20 

ffi- 7-Bis-f2-mpthoxvethoxv)-nuinazolin^ - Y'1-^-ethvnvlphenvl)amine hydrochloride 
10 3-Ethynylaniline (37 mg. 0.32 mmol.). and 4-chloro-6,7-bis-(2-methoxy-ethoxy)- 

quinazoline (90 mg. 0.29 mmol) were added to isopropanol (1 .5 mL) containing pyridine 
(25 //L, 0.32 mmol) and the mixture was refluxed 4 hours under an atomospher of dry 
nitrogen. The solvent was removed . in vacuo, and the residue partitioned betw en 
10% methanol in CHCI, and saturated aqueous NaHC0 3 . The organic phase was dri d 
15 over Na 2 S0 4 , filtered and concentrated in vacuo. The residue was flash 
chromatographed on silica using 30% acetone in hexanes to afford 81 mg of the free 
base of the title product as a pale yellow solid. The free-base was dissolved in a 
minimum volume of CHCI* diluted with several volumes of ether, and titrated with 1M 
HCI in ether to precipitate the title product as its hydrochloride salt; 90 mg; 71%; mp 
20 228-230 °C. 

EXAMPLE 21 

(3-A7idODhenvn-(6.7-dimethoxvQu ina2olin-4-v0amine 
4-Chlor6-6,7-dimethoxyquinazoline (5.01 g. 22.3 mmol) was added in portions, 
over 1.5 hours, to m-phenylenediamine (2.66 g. 24.6 mmol) in refluxing isopropanol 

25 (100 niL) under an atmosphere of dry nitrogen. After the addition was complete the 
mixture was heated at reflux for 4 hours. The mixture was cooled to 20»C. and the 
precipitate was filtered, washed with chilled isopropanol and dried in vacuo to afford 
6.97 g (93%) of (3-aminophenyl)-(6.7-dimethoxyquinazolin-4-yl)amine hydrochloride (LC- 
MS: 297 (MH*). To a solution of the above product (50 .rig. 0.169 mmol) in 80% acetic 

30 acid/HjO (2 mL), at 0°C, was added a solution of NaNO, (18.4 mg. 0.186 mmol) in H 2 0 
(100 pi). After stirring 10 minutes at 0»C a solution of NaN, (12 mg. 0.185 mmol) in 
H,0 (1 00 fjL) was added. The mixture was allowed to warm to 20°C and stirred for 1 .5 
hours. The reaction mixture was lyophilized and the residue partitioned between ethyl 
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N.HCO The organic phase was wahs.diurther with 
acetate and saturated aqueous N.HO >• Recry stallization Irom 

> fi ne, dried ^ N..SO.. 1 „ . Me so „d; mp , 

4^hlo,o^.7^™thoxyqu,nazo ll ne (2 9 _ ^ neatad 

eh— <2S3mg. ^"^^S^ZZ Mereooiing ,0 20-0 the 
„ , e „ux 1o, ie hours "nde, an precipila ,e was iiitered and 

was diiutedwith methane! (SmL) and ino . 6 . cn ,o,ophenvl H 6.7. 
,0 dried, in vacuo, to atlord 262 mg ("« . ^ 01 . c . LC . MS: 33, (MH + ». 

i-*-***' hVd "s Ime. was dissolved in 80% acetic acid/H,0 
A portion ot Mi product (176 mg. 0 476 ™-0 ^ ^ (300 ^ 

,12 mU. cooted ,0 0-0, and a ~ J „. c and NaN, (33 m 9 . 0.60 

_ added. The sotution was ^ ^ was .,o„.d ,0 warn, .O20-C 
mn,oi, ,nH,0 ,300 ^)wae added. There ^ „ 10% 

„, stirred 16 hours. The aqu eous NaHCO,, and 

r^oro»d ; mpa06. 2 06.C. 

,he title product as a yello EX6tffi L fU3 

6 *le*anesulfony1-quinazolin^-one (2 g. • ^ .„ , 

mLo ,c N o ro .orm.or3.6hou,s Thesoh-en, an|line „ 66 mg. 1.33 

25 Thiswas disso^ in^Lonsop opyl a^oh^^ ^ -( was 
mmol) and heated a. retlux tor ^ h °° ' atoho , and drt ed ir, vacuo a, 70 «C 
,„e,ed.washed with a minimum o, coid «*» V <{ . 
, or ,6 hours .0 attcrd pure.i.ie product. 63 mg (2 
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FXAMPLE 24 
, , n ^h.^ipK^Y^-amine hydrochloride 

S-Bhanesulfany.-quinazohn^one (100 mg 0 ^ 

(305 .0, 1 .1. ^ and 3 - ^ ~ * ' - 1 in S - - 

5 solvent was vacuum evaporated to afford a res.d ^ i 

isopropy . -oho, and 3-ethyn,ani,ine <^»^£ w H a minimum of co.d 
Hour. The cooled reaction mixture was , ^ pure title product; 

isopropyl alcohol and dried .n vacuo at 70 C 
70 mg (42%) mp 239-40°C. 

FYAMPLE 25 

10 . ,« ^K „nw l . A .fluorb-phe nylI^mine hydrochloride 

lor 16 hours, cooled and filtered to ls opropyl alcohol 

-yny,^,— 



with 1 N nyaiociiiuiiv ~ — . „ , 

m e,hano, ^ dried in vacuo; SOS mg (*I »P » C ^ „ om 3 . 

^methy^yn^ 

b , omo ^.„ u o,oani«ne (7.0 gm. 36.8 - t! h c!jprousk>did« (40 mg) in 140 mL 
gm, trin^-acetyiene (7. 2 gm. 74 ~ ^ ^ 

25 „,s tinered through ^ ; wWch was pu ,, lied by ^chromatography cn 

were vacuum evaporated to a re. Frac ,ions containing the puce 

sUic.ge.elutedv.tn^hoxan.einm.myienech^.f ^ ^ ^ ^ 

3 ., 2 ..,ri m e.hy, S Hy,.e.hynylM-«uoroan»,ne were vacuum evap 
used v/ithout further purification. 
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FV&MPLE 26 



iSJ^imethoxy^^^ S-tpropyn-V 
4 .Ch.oro-6,7-dimet h oxy q u 1 nazol 1 ne (585 ^ ^ for 16 hours . 

S cooled and WW"* <° a " ord Ih . d „i,h S mL of isopropyl alcohol end 

2S mL o, ether men dhed in va c u o „ J* -JM ^ in 
3.(Propyn-1-y1)an.line.usedabove.w j47 mmo0 , 

,. ,e,,.K 1S ,«p h en y ,pHcspNne,p-d urn 0*3 , ^ ^ „ 

mm.1) and cuprous iod.de (20 mg) evapo ,a,ed. diluted with 

^ ,. hours. The cooled '~ '^^^ acld an d tiKered. The 
» mL o, .ethylene chlon e and 60 mL . V ^ ^ ^ ^ 

organic was ^^J^S^*--"" - PUrifed ^ " aSh 
18 evaporated to a residue. The 3 tnmeth, y ' ehlorld .. factions 

— ' - :::r;i~ -Led ,» — ,« 

oontaining the pur. mat.n* - fc ^ mL o( methano , and 

ethynyl nitrobenzene (4.6 gm . . 9 ^ ^ hc ,. , , he mMure 

, dr „p ot water con.a,n,ng 1 .t^gm P Th . 0|gar , ic 

» was vacuum --P"*- ac ,d. dried with magnesium suitate, 

,.yer was washed with 100 mL oM N hy ^ ^ ^ ^ ^ 

f„,e,ed and vacuum evaporated to a res, u ^ ^ ^ ^ 

in ,„ mLo, Pen, d «-d ».h;ne » p*« < P^ „ ^ 

mg. 5*1 mmol). m«* iodide (2 ^ "* added ^ lh . retlux continued 

26 hofe. *n addition* ° lure was vacuum evaporated to a 

,0, an additional 2 hours. The cooled _ ^ ^ mL 

re sidue which was diluted with 100 mL o, _ yacuum located 

- »^*rrs^ - - - eiu,ed " m " 

,o an on. This was P«£>£L ^ ng puie 3. (p ,opvn.1-y.).ni~ne 
30 hexanes-.methylen. chtor de. Fra ., ^ 530 mg 

were vacuum evaporated to an o,, wh,h » ^ mg ? „ 
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^ ,rP was tillered and vacuum evaporated to a solid which 

for , M , : elhytene cwor , d . «* ,00 ^ - 1 n »*» 

wa5 V^.^r^^ md then the cranio phase was MP—. 

** ,n .he prepare,- o, th. ,,.le product; 321 -9 (W- 

PVAMPLE 27 

"^T^o, 7 . bl s.^e 1 ,»„-«uin 4 zo„. 040 m g . 0446 ^ 
r .« ™ 0 462 mmol) were reacted in reduxing isop-opanol (3 mL) 
. my „ yM .t,uo,oen,,,n. (66 -no M * > ^ „„ d 

under an atmosphere o« N, «* « J"»^ NaHOOj . Th . org an,c 

residue was panned between CHCi, and «.u ^ ^ 

extract ^^^^TrtT-T^. 40* ac.,one,CH,a, .0 

The crude product was chromatoorap ed on s c . ^ , 

"c decUc-MS: 4,2 (MH*): ana, »1-H« *T: 4,3 m,n.,. 

EXAMPLES 
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30 



... v n fr , (iiivnyl ? mrthY l -r hftn Y l >" amine - 

(4 0„L, and n. 7 - removedin!!S£u o 

- ,„ -C under an atmosphere c, N,,o. 36 ^ ^ 
and tne,.,idue was panned between CHC,, and d ^ 

^^irtrz:::^^ - - - - 

in vacuo.. The crude p >s ^ ^ ^ ^ „„ „„ 

acetone/CH.C .0 prov,de 40 mg Pjf ^ ^ cth „ 8nd 



WO 96tfft347 



PCT/IB95/00436 



-36- 
EXAMPLE 29 

f67-Bis-(2<;hloro-€thoxv)-quina2olin-4-vl1-(3-ethvnvl-phenvn-amin hydrochloride 
4-Chloro-6^7-bis-(2-chloro-ethoxy)-quinazo!ine (600 mg, 1.87 mmol) and 3- 
ethynyl-aniline (219mg, 1 .87 mmol) were reacted in refluxing isopropanol (15 mL) under 
5 an atmosphere of N 2 for 2.5 hours. The mixture was cooled to 20 °C and the 
precipitated product was filtered, washed with isopropanol and ether and dried in 
vacuo . (707 mg; 86%; M.P. 230-240°C (dec); LC-MS: 402 (MH + ); anaJ. RP18-HPLC RT: 
5.35 min.). 

EXAMPLE 30 

10 [6-(2-Chloro-ethoxv)-7W2-methoxv-ethoxv)-quina2olin-4-vll-(3»ethvnyl-phenvl)- 
amine hydrochloride 

The title product was prepared from 4-chloro-6-(2-chloro-ethoxy)-7-(2-methoxy- 
ethoxy)-quinazoline (399 mg, 1.26 mmol) and 3-ethynyl-aniline (147 mg, 1.26 mmol) as 
described for Example 29. (515 mg; 94%; M.P. 215-225°C (dec); LC-MS: 398 (MhT); 

15 anal. RP18-HPLC RT: 4.85 min.). 

EXAMPLE 31 

6.7-Bis(2-acetoxv-ethoxvM-(3-ethvnvl-phenvlamino)- quinazoline 
The title product of Example 29 (200 mg, 0.456 mmol) was treated with cesuim 
acetate (1.75 g, 9.12 mmol) in DMF (3 mL) at 120°C under an atmosphere of N 2 for 16 
20 hours. The reaction mixture was partitioned between brine and CHCI 3 , and the organic 
extract was washed with brine, dried over Na 2 S0 41 filtered and concentrated in vacuo 
to afford an oil (277 mg) which was recrystallized from CH 2 Cl 2 / hexane. (184 mg; 90%; 
M.P. 137-138 °C; LC-MS: 450 (MhT); anal. RP18-HPLC RT: 4.64 min.). 

EXAMPLE 32 

25 2-f4-(3-Ethvnvl-phenvlamino)-7-(2-hvdroxv-ethoxvVQuinazolin-6-vloxy1-ethano l 
hydrochlorid e 

6,7-Bis-(2-acetoxy-ethoxyH-(3-ethynyl-pheny|.amino)-quinazoline (199 mg, 0.443 
mmol) in methanol (3 mL) was treated with 7M aqueous KOH (0.25 mL). The mixture 
was stirred at 20° C for 2 hours, before removing the solvent in vacuo . The solid 
30 residue was washed with water to remove salts, and dried azeotropically by dissolution 
two times in acetonitrile and concentration in vacuo to afford 116 mg of title product as 
its free base. This material was converted to its HCi salt according to the method used 
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HPLC RT: 3.08 min.) 

FXAMPLE 33 



L | ^3-ethvn i J in ) 7 (- moth^ ,-^- qv>«°»~ 

acetate ,707 m g , 3.6S mmo,„n DMF ,3 mL, a, 12 0°C under an atmosphere -N,£ 
,6 hour. The reaction mixture was partitioned between bnne and CHOI,, and , he 

oaTextrac, — «* brt " e - d,i * d ° V " Na>S °" f '" e,ed COnC * n, "" ed m 

^ ^-residue < 2 S 5 m g) -eh was resized - ' 
,0 ^fm g: M.P.84.B7.C; LCMS: ana,. RP18-HPLC *T. 4-33 m,n.,. 

FVAMPLE 34 



15 ethoxy^uinlline (600 mg. 1 .33 mmo.) and 3-ethyny^ne 0" - 

descld for Example 29. (737 mg; 90%; M.P. 225-235°C (dec), LC-MS. 398 (MH ). 
anal. RP18-HPLC RT: 4.89 min.). 

FXAMPLE 35 

20 ace,a,e ,707 m 9 3.SS mmoi, ,n OMP ,3 * a, ,2. -C under an -sphere - N£ 
1« hours Th. reaction mixture «« partitioned between bnne and CHCI, and tn 

.xtlct washed with brine, dried over N..SO.. ,i,.e,ed and concentrated . 
° r9an ,„ I jre du. < 2 38 m 9 , which was recced <.om «hy, acetate / 

2S — 422 (mh ' ,: - rp,8 - hplc bt: 443 

min.). 

FXA MPLF .__3S 

?-14-(3-Et hyn^hphen^am^h ^-(^ mem ° a — 

hs^cxhloride ( Jn methanol (3 mL) was 

30 The title product of Example 35 (149 mg, u.a 

. e i<nH(0 25 mL) The mixture was stirred at 20° C lor 30 

treated with 5M aqueous KOH (0.25 ml) ^ ^ ^ 
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and concentrationjnvacuo to afford 100 mg of title product as its free base. This 
material was conv rted to its HCI salt according to the method used in Example 28 (87 
mg; 59 %; M.P.230-235 °C (dec); LC-MS: 380 <MH*); anal. RP18-HPLC RT: 3.42 min.). 

FXAMPLE 37 

^Pt h Y nvl. D h e n V n-{«-^-meth 0 xveth oxY) - 7-[2 - ( 4-methYl-piper a 2in.1-Yl)-ethoxYl. 

gi iina2olin-4 -Y' } -amine ^hydrochloride 

The title product of Example 34 (110 mg. 0.253 mmol) in DMF (2 mL) was 
treated with N-methyl-piperazine (281 pL. 2.53 mmol) at 110 °C for 16 hours. The 
reaction mixture was partitioned between CHCI, and saturated aqueous NaHCO,. The 
organic extracts were washed with brine, dried over Na,S0 4 . filtered and concentrat d 
in va cuo The crude product was chromatographed on silica using 15% 
methano./CH,CI, to provide 56 mg of pure product as its free base. This white solid 
was dissolved in a minimum volume of CHCI 3 . and titrated with 2 equivalents of 1 M HCI 
in etherto precipitate the title product as a white solid (65 mg; 48 %; M.P. 130-142 °C 
15 (dec); LC-MS: 462 (MH*); anal. RP18-HPLC RT: 3.69 min.). 

FXAMPLE 38 

p. F ,K Y nv.-nh e nvlM ^ 

yll-amine Hihyrlrochloricle 

The title product from Example 34 (110 mg, 0.253 mmol) in DMF (2 mL) was 
treated with imidazole (172 mg. 2.53 mmol) at 110 °C for 48 hours. The reaction 
mixture was partitioned between CHCI 3 and saturated aqueous NaHCO,. The organ.c 
extracts were washed with brine, dried over Na.SO.. filtered and concentrated inyacuo. 
The crude product (119 mg) was chromatographed on < silica us.ng 10% 
methanpl/CH,C., to provide 85 mg of pure title product as its free base. This wh.te 
solid was disserved in a minimum volume, of CHC 3 . and titrated with 2 equivalents of 
1 M HC. in ether to precipitate the title product as a white solid (95 mg; 75 %; M.P. 220- 
227 °C (dec); LC-MS: 430 (MH*); anal. RP18-HPLC RT: 3.75 min.). 
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FYAMPLE 39 

t . 3Q (110 mg , 0.253 mmol) in DMF (2 mL) was 

The title product of „ „ c for 48 hours . The reaction 

5 treate d With -i-oie (172 mg. 2.3 - The organic 

mix ture was partitioned between CHCIj and satu Q concenUated ,,^0. 

^^^^^^Z^ on silica using 10 % 
The crude product (125 . mg) w ^ ^ ^ ^ 

metnano./CW to prov.de 86 mg o pure .Ue P ^ ^ 

9 ' PXAMPLE 40 

n6 y l ) "mi ne ^hydrochlorid e , n DMF p mL) WM 

The title product from Example 30 (107 mg^ 

trea ,e d <-^^:; Z~ NaHCO,. Theorganic 

m i«u,e was partitioned be^een CHCI, and ndconcen ,,„ t . djois cu,. 

^-^^^^H- on siiica using - 
20 The crude product ^ a ot cure title product as its free base. This whit* 
methanoW, .0 provide es mg o pure *e P ^ ^ 

- was dissoived in solid (88 w „ *: M.P. ,1. 

•• PYAMPLE 41 

25 u , ....A 7 (2 , nrJ | 1 n rd r^^Y)-n^"^^ in - fi -V |oX ^- etnanQ) 
o. r^.fS-Fthvn yl phf"Y' amino '- 7 '' 2 -rcaPga*- ' 7 

hydrochlorid e . 0 .354 mmol) in methanol (3 mL) was 

--'"-^"r^Tot/m • "emi^e wa, s*red a, ,0-C tor 30 
„ ea ,ed with SM aoueous KO <a* ^ ^ ^ , ^ b 

30 minutes betore removtng the « ,e„,^ ^ ^ fc „ 

wo ,er to remove and dned a^rop, - * V ^ ^ ^ ^ This 

, and concentration Javaaffl to attord 95 mg o 
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material was converted to its HCI salt according to the method used in Example 28 (89 
mg; 61 %; M.P.190-215 °C (dec); LCMS: 380 (MhT); anal. RP18-HPLC RT: 3.66 min.). 

EXAMPLE 42 

/fi 7-Diethoxv-nuinazolin^-vn-^-ethvnv l-nhenvn-amine hydrochloride 
5 6,7-Diethoxyquinazolin-4-one (120 mg, 0.512 mmol), triphenylphosphine (295 

mg, 1.126 mmol) and 3 mL of carbon tetrachloride were refluxed for 16 hours, the 
reaction mixture was concentrated in vacuo to a residue which was diluted with 3 mL 
of isopropyl alcohol and 3-ethynylaniline (66 mg. 0.563 mmol) and refluxed for 3 hours. 
The cooled reaction mixture was filtered to afford solid title product which was washed 
10 with 10 mL of isopropyl alcohol and dried in vacuo at 70°C, 140 mg (75%); mp 269- 
270°C. 

FXAMPLE 43 

( fi, 7-Di e thoxv-T<in a 7olin^-vl U f3.ethvnvl-2-methvl-phenvl)-amine hydrochloride 
4-Chloro-6,7-diethoxyquinazoline (200 mg, 0.792 mmol) and 3-(2"- 
15 trimethylsilylethynyl-2-methyl-aniline (168 mg. 0.871 mmol) in 4 mL of tert-butyl alcohol 
was refluxed for 16 hours. The cooled reaction mixture was diluted with 5 mL of ethyl 
etherandfilteredtoaffordsolid(6.7-diethoxy-quina2olin-4-yl)-(3-(2--trimethylsilyl-ethynyl)- 

2-methyl-phenyl)-amine hydrochloride which was washed with 1 0 mL of ethyl ether and 
dried in vacuo at 70°C. This material was desilated directly by treatment with 2 mLof_ 
20 methanol containing 1 drop of water and 100 mg of potassium carbonate for 0.5 hours. 
The heterogeneous reaction mixture was filtered through Celite and vacuum evaporated 
to a residue which was dissolved in excess 1 N HCI in methanol, precipitated with ethyl 
ether, filtered and dried in vacuo at 70°C to afford the title product: 160 mg (75%); mp 



258-259S5°C. 



« ft: FXAMPLE 44 

£.0 — 

(^Ethvnvl-DhenvlVte-meth Y'-T"" 3701 '"^^ 1 ^ 2 ^'" 6 hydrochloride 
6-Methyl-quina'.olin-4-one (350 mg. 2.18 mmol) was added to a suspension of 
polymer-supported triphenylphosphine (from Fluka. 3.63 g of about 3 mmol P/g resin; 
10.9 mmol) in a mixture of CCI 4 (3.35 g. 21 .80 mmol) and 1 .2 dichloroethane (10 mL). 
30 The mixture was heated to 60°C for 2 hours and then the polymer was removed by 
filtration and washed with dichloroethane. The filtrate was collected in a fiask 
containing 3-ethynyl-aniline (0.644 g. 2.18 mmol) and concentrated to 5 mL by 
evaporation. After 4 hours reflux under N 2> followed by cooling to 20°C, the title product 
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was collected by filtration (551 mg; 86%; M.P. 256-257°C; LC-MS: 260 (MH + ); anal. RP- 
HPLC RT: 4.41 min). 

EXAMPLE 45 

2-f2-f4-f3-Ethvnvl-Dhenvlamino^6-(2-methoxv-ethoxvVquina2olin-7-vl6xy]- 
5 ethvlsulfanvlV-propionic acid ammon ium salt 

The title product of Example 34 (150 mg, 0.34 mmol) was added to a solution 
of thiolactic acid (100 //L, 1 .14 mmol) and KOH (150 mg, 2.7 mmol) in degassed DMF 
(5 mL)/ H 2 0 (0.5 mL). The reaction mixture was stirred at 50°C under an atmosphere 
of N 2 for 72 hours and then cooled to room temperature. The pH of the mixture was 
10 adjusted to about 4.0 with acetic acid and then partitioned between CHCI 3 and brine. 
The organic extracts were washed with brine, dried over Na 2 S0 4l filtered and 
concentrated in vacuo. The crude product was purified by preparative RP18 HPLC 
utilizing a gradient of 15% to 100% CH 3 CN/pH 4.5, 50 mM ammonium acetate followed 
by lyophilization of the appropriate pure fractions to afford the title product (28 mg; 
15 18%; M.P. 95-103°C (dec); LC-MS: 468 (MHT); anal. RP-HPLC RT: 3.57 min). 

EXAMPLE 46 

l2-r4-r3-Ethvnvl-phenvlamino)-6-f2-metho xv-ethoxv)-quinazolin-7-YloxYl- 

ethvlsulfanyll-acetic acid am monium salt 

The title product was prepared from the title product of Example34 and 
20 mercaptoacetic acid according to the method of Example45. (3%; LC-MS: 454 (MhT); 
anal. RP-HPLC RT: 3.37 min). 

EXAMPLE 47 

4-(3-Ethvnvl-phenvlaminoU6-(2-me thoxv-ethoxv)-guinazolin-7-ol 
"This product was isolated as a more lipophilic product (by preparative RP 18 
25 HPLC) fcdm the reaction used to generate the title product of Example46 (5%; LC-MS: 
336 (MH*); anal. RP-HPLC RT: 3.60 min). 

EXAMPLE 48 

p:^K Y »Y'-phon Yl)-f7-f g- methoxv-ethoxvV6 -v invloxy-quinazolin-4-Y l l -amine and 
r6-f2-ethoxY-ethoxv)-7-f2-methoxv-ethoxv)-qu inazolin-4-vn-(3-ethYnYl-phenyl)-amine 

30 hydrochloride 

The title product of Example 30 (107 mg, 0.245 mmol) was treated with sodium 
ethoxide (0.582 mmol) in refluxing ethanol (3 mL) for 24 hours. The solvent was 
removed in vacuo and the product was isolated by flash chromatography on silica 
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using 10% acetone/CH^ to provide 30 mg of the 6-vinyloxy product (33%; M.P. 1 13- 
uJc- LC-MS: 362 (MH*); anal. RP-HPLC RT: 4.84 min). The 6-(2- e thoxy-ethox y) 
derivative eluted as a more polar product (45 mg) and was converted to >ts HCI salt 
according to the procedure described for Examp.e28 (43%; MP. 220-225-C (dec); LC 

5 MS: 408 (MH*); anal. RP-HPLC RT: 4.35 min). 

FVAMPLE 49 

, p C< K Y n Y ,.nh e nvi a - i - )^-^-^^hoxv^hoxy).n l .inazolin-S-ol hydrochloride 
(3-Ethynyl-phenyl)-[7-(2-methoxy-ethoxy)-6-vinyloxy-quinazolin^-yl]-am 1 n e (20 

mg- from Example 48) was hydro.yzed by treatment with 6M HC. / methanol (30:70; 3 
, 0 mlj at 50OC for 5 days. The so.ution was concentrated in vacuo, and the residue was 
partitioned between CHCI 3 and brine at a pH of about 7. The organic extracts were 
washed with brine, dried over Na,S0 4 . fiitered and concentrated In vacuo to afford the 
tit,e product as its free base (15 mg). which was converted to its HC. 
the procedure described for Example 28 (M.P. 135-150°C (dec); LC-MS: 336 (MH ), 
15 anal. RP-HPLC RT: 3.77 min). 

EXAMPLE SO 

1 r - [ ,- f ^Pth Y nvl. D henY— in ^^-methoyy-ethox^-quinazolin^-yloxyl-ethYl}- 



IH.p yridin-4- """ hydrochloride 

NaH (30 mg of 60% in mineral oil. 0.77 mmo.) was added to anhydrous DMF_ 



20 ,2.0 rt) .Cowed by pyridine &> m» 0.83 mm-). The mixlore was 

minute* a, 22.C unti, a» soiids disserved and ,h. evolution o, H. ceased^ The „„e 
product of Example 34 (.20 mg. 0.28 mmo,) and tetrabutylammonium iod.de (16 mg) 
were added and *. reaction m,x,u,e was sirred a, 22-C ,or 7 days under N 
Addition* pyridine (79 mg) and NaH (30 mg o( 60%) were disserved ,n DMF (2 mL) 

25 and ,h. iotution was added to Ihe reaction mixture. Atter another 4 days spring the 
mixture was panned between CHCI, and brine. The organic extracts were dned over 
Na.SO.. tiltered and concentrated in vacuo. The crude product was pu.rf.ed by ..ash 
chromatography on silica utilizing ,0% methanol CH.C to attord 65 mg o. the tree 

30 ,o the procedure described to, Example 28 (66 mg; M.P. 2<0. 2 46°C (dec,; LCMS. 457 
(MH*); anal. RP-HPLC RT: 3.23 min) 
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FXAMPLE 51 

i./ 9 . f ^EIhvPY«^him^amino ) -7-P-m e thoxv-Bthoxv)<iuinazolin-6-YloxYl-ethYl>- 

1 H-pvridin-4-one hyd rochloride 

The free base of this product was prepared from the title product of Example30 
and the sodium salt of pyrid-4-one as described for Example 50. The free base was 
isolated by flash chromatography with 15% methanol/CHCI 3 and converted to the title 
product according to the procedure described for Example 28 (32%; MP. 166-1WC 
(dec); LC-MS: 457 (MH*); anal. RP-HPLC RT: 3.45 min). 

FXAMPLE 52 

(3.Fthvnvl-DhP " Y l )- f6 - metno y Y-n ijinazolin - 4 - vl ^ amine hydrochloride 
A 25 mM solution of 6-methoxy-3H-quinazolin^-one in 1 .2-dichloroethane was 
added to polymer-supported triphenylphosphine (from Fluka, about 3 mmol P/g 
polymer; 2.5 mol equiv) and carbon tetrachloride (1 00 mole equiv). The reaction mixtur 
was heated, with shaking, at 60°C for 21 hours, cooled to 22° C. and a 30 mM solution 
of the 3-ethynylaniline (1.5 mole equiv) in t-butanol was added. The resulting mixture 
was then heated, with shaking, at 60°C for 18 hours followed by cooling to 22°C. The 
polymerias filtered off and washed twice with methanol. The methanol washes were 
added to the filtrate and the solution was concentrated in vacuo to afford the title 
product (73%; LC-MS: 276 (MH*); anal. RP18-HPLC RT: 5.82 min). For these cases 
the analytical RP18-HPLC system consisted of a Waters 717 (trademark) autosampler. 
Waters 996 Photodiode Array Detector (trademark), and Waters 600 quarternary solvent 
delivery system, and was controlled by Millennium (trademark) software. The aliquots 
of samples were chromatography using a linear gradient of 0% to 100% acetonitri.e/ 
0.2 M ammonium acetate buffer (pH 4.5) over ten minutes at a flow rate of 3 ml/m.n. 
using a Pwkin-Elmer Pecosphere (trademark) (3mm X 3cm) C18 column. 

The compounds of Examples 53-94. as their hydrochloride salts, were prepared 
in an analogous manner to that of Example 52 from the appropriate 3H-quinazolin-4- 











LC-MS 


HPLC RT 


30 


Example 


Product 


% Yietd 


(MH + ) 


(mins) 




53 


(6-Chloro-quinazoIin-4-yl)-(3-ethynyl- 
phenyl)-arnine 


60 


280, 282 


6.44 
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Example 


Product 


% Yield 


LC-MS 
(MH + ) 


HPLC RT 
(mins) 


54 


[7-Chloro^6-(2,5-dichloro-phenylsulfanyl)- 
quina2olin-4-yl]-(3-ethynyl-phenyl)-amine 


51 


456, 458 


8.74 


55 


7-Chloro-4-(3-ethynyl-phenylamino)- 
quina2oline-6-carbonitrile 


12 


305, 307 


6.51 


56 


[6-Bromo-7-(4-chloro-phenoxy)-quina2olin- 
4-yl]-(3-ethynyl-phenyl)-amine 


28 


450, 452 


8.05 


57 


[6-(4-Bromo-ben2ylsulfanyl)-quinazolin-4- 
yl]-(3-ethynyl-phenyl)-amine 


50 


446, 448 


7.99 


58 


(7-Bromo-6-methylsulfanyl-quina2olin-4-yl)- 
(3-ethynyl-phenyl)-amine 


46 


370, 372 


6.99 


59 


{7-Chloro-6-[4-(4-chloro-phenyisu!fanyl)- 
phenoxy]-quinazolin-4-yl }-(3-ethynyl- 
ohenvh-amine 

1^1 1 W 1 1 W II Ul 111! f W 


82 


514, 516 


9.45 


60 


(3-Ethynyl-phenyl)-(7-phenyIsulfanyl- 
auina2o!in-4-vh-amine 

\U \m III vMU \f • 1 • 1 i T * / • > ■ ■ ■ » 


88 


354 


7.40 


61 


(3-Ethynyl-phenyl)-{6-iodo-quinazolin-4-yl)- 
amine 

Ol 1 III 1 W 


64 


372 


6.81 


62 


;3-Ethynyl-phenyl)-(6-trifluoromethyl- 
auina2olin-4-vh-amine 


53 


314 


6.73 


63 


[7-Chloro-6-(4-chloro-phenoxy)-quinazolin- 
4-y|]-(3-ethynyl-phenyl)-amine 


78 


406, 408 


8.06 


64 


7-Chloro-6-(4-chloro-phenylsulfanyl)- 
quinazolin-4-yI]-(3-ethynyl -phenyl)-amine 


68 


422, 424 


8.45 


65 


7-Chloro-6-(4-methoxy-phenoxy)- 
quinazolin-4-yl]-(3-ethynyl-phenyI)-amine 


88 


402, 404 


7.55 


66 f : 


7-Chloro-6-'(4-fluoro-phenoxy)-quinazolin- 
4-y|]-(3-ethynyl-phenyl)-amine 


80 


390 


7.61 


67 


6-(4-Chloro-phenoxy)-quinazolin-4-yl]-(3- 
ethynyl-phenyl)-amine 


79 


372, 374 


7.66 


68 


7-Bromo-4-(3-ethynyl-phenylamino)- 
quinazoIine-6-suIfonic acid 


61 


431 , 433 


6.44 


69 


;6-Bromo-7-chloro-quina2olin-4-yl)-(3- 
ethynyl-phenyl)-amine 


80 


358, 360 


7.17 


70 


4-(3-Ethynyl-phenylamino)-quinazoline-6- 
carbonitrile 


72 


271 


5.84 
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Exam pi 


Product 


% Yield 


LC-MS 
(MH + ) 


HPLC RT 
(mins) 


71 


[6-(4-Bromo-phenylsulfanyl)-7-chloro- 
quina2olin-4-yl]-(3-ethynyl-phenyl)-amine 


70 


466, 468 


8.56 


72 


{6-[2-(4-Bromo-phenoxy)-ethylsulfanyl]- 
quinazolin-4-yl}-(3-ethynyl-phenyl)-amine 


79 


476, 478 


8.11 


73 


4-[7-Chloro-4-(3-ethynyl-phenylamino)- 
qutna2oIin-6-ylsu!fanyl-methyl]-ben2onitrile 


85 


427, 429 


7.56 


74 


[7-Chloro-6-(3-chloro-phenoxy)-quinazolin- 
4-yl]-(3-ethynyl-phenyl)-amine 


80 


406, 408 


8.10 


75 


[6-(3-Bromo-phenoxy)-7-chloro-quina2olin- 
4-yl]-(3-ethynyl-phenyl)- amine 


82 


450, 452 


8.22 


76 


(7-Chloro-6-phenoxy-quinazolin-4-yl)-(3- 
ethynyl-phenyl)-amine 


83 


372, 374 


7.59 


77 


[7-Chloro-6-(4-methylsulfanyl-phenoxy)- 
quinazolin-4-yl]-(3-ethynyl-phenyl)-amine 


86 


418, 420 


8.02 


78 


[7-Chloro-6-(4-methanesu!fonyi-phenoxy)- 
quina2olin-4-yl]-(3-ethynyl-phenyl)-amine 


73 


450, 452 


6.73 


79 


(7-Chloro-6-p-tolyloxy-quinazoIin-4-yl)-(3- 
ethynyl-phenyl)-amine 


85 


386, 388 


7.95 


80 


(3-Ethynyl-phenyl)-[6-(4-phenoxy- 
phenoxy)-quina2olin-4-yl]-amine 


81 


430 


8.29 


81 


(7-Chloro-6-phenylsulfanyl-quina2olin-4-yl)- 
(3-ethynyl-phenyl)-amine 


80 


388, 390 


; 7.96 


82 


[6-(3-Chloro-phenoxy)-quinazolin-4-yl]-(3- 
ethynyl-phenyl)-amine 


77 


372, 374 


7.71 


83 


[6-(3,5-Dichloro-phenoxy)-quina2olin-4-yl]- 
(3-ethynyl-phenyl)-amine 


61 


406, 408 


8.30 


84 


[6-(2-Chloro-phenoxy)-quinazolin-4-yl]-(3- 
ethynyl-phenyl)-amine 


70 


372. 374 


7.38 


85 


(7-Chloio-6-methancsulfonyl-quina20lin-4- 
yl)-(3-e1hynyl-pheny!)-amine 


74 


OOO, OOU 


O. f H 


86 


[6-(3,4-Dichloro-phenoxy)-quina2olin-4-ylJ- 
(3-ethynyl-phenyl)-amine 


62 


406, 408 


8.14 


87 


[6-(4-Bromo-phenoxy)-quina2olin-4-yl]-(3- 
ethynyl-phenyl)-amine 


68 


416, 418 


7.81 
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Example 


Product 


% Yield 


LC-MS 
(MH + ) 


HPLC RT 
(mins) 


88 


[6-(4-Chloro-2-methyl-phenoxy)-quinazolin- 
4-yl]-(3-ethynyl-phenyl)-amine 


73 


386, 388 


8.02 


PQ 


f7~rihloro-4-^3-eth\/n\/l-ohen\/l amino }• 
quinazolin-6-ylsulfanyl]- 
acetonrtrile ** 


70 


351 


6.44 


90 


(6-Allylsulfanyl-quinazolin-4-yi)-(3-ethynyl- 
phenyl)-amine 


72 


318 


6.93 


y i 


( /-onioro~o~propyisuncinyi~quif laxuni i— H-y i / 

(3-ethynyl-phenyl)-amine 




354 356 


7 79 


92 


/7-Ch!oro-6-methvl-sulfanvl-auinazolin-4- 
yl)-(3-ethynyl-phenyl)-amine 


72 


326, 328 


6.94 


93 


[7-Chloro-6-(2-methyl-sulfanyl- 

ethyIsulfany!)-quina2olin-4-yl]-(3-ethynyl- 

phenyl)-amine 


71 


386, 388 


7.56 


94 


(6-Chloro-7-methoxy-quinazolin-4-yl)-(3- 
ethyny!-phenyl)-amine 


87 


310, 312 


6.65 



** [7-Chloro^-(3-ethynyl-phenylamino)-quina2olin-6-ylsulfanyl]*acetonitrile was 
10 obtained from 2-(7-chloro-4-oxo-3 ( 4-dihydro-quina2olin-6-ylsulfanyl)-acetamide 

under these conditions. 

EXAMPLE 95 

15 (6.7-Dibutoxv-quina2olin-4-vn-(3-ethvnvl-phenyl)-amine hydrochloride 

6 t 7-Dibutoxyquinazolin-4-one (105 mg, 0.362 mmol), triphenylphosphine (208 
mg, 0.796 mmol) and 5 mL of carbon tetrachloride were refluxed for 16 hours and the 
reaction^ mixture was concentrated in vacuo to a residue which was diluted with 3 mL 
of isopropyl alcohol and 3-ethynylaniline (47 mg, 0.39S mmol) and refluxed for 3 hours. 
20 The cooled reaction mixture was filtered to afford solid (6,7-dibutoxy-quinazo!in-4-yl)-(3- 
ethynyl-phi :>yl)-amine hydrochloride which was washed with 1 0 mL of isopropyl alcohol 
and dried in vacuo at 70°C t 92 mg (60%); mp 247-248°C. 

EXAMPLE 96 

(6.7-DiisoDropoxv-auinazolin-4'Vn-(3-ethvnvl-phenvl)-amine hydrochloride 
25 6.7-Diisopropoxyquinazolin-4-one (55 mg, 0.21 0 mmol), triphenylphosphine (1 21 

mg, 0.462 mmol) and 3 mL of carbon tetrachloride were refluxed for 16 hours and the 
reaction mixture was concentrated in vacuo to a residue which was diluted with 3 mL 
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: : confining 0.2S* — ~ ^^CH 
„„.,.d in vacuo to a solid which was dissolved in 2 mL of 1 N HCI in methanol, 

product; 140 mg (75%); mp 241-242°C. 

FXAMPLE 97 

r ^,..„.,. ra . mrt ho«-f-"- Y- '-"■"""°»" " l^-'"vnvl-P^y')-^L"i 

6 ^^,o- 7 , 2 ^a.hox y e,hv, S u,,an y ,,. q u,na 2 o,in^n. ,200 mg. 

, k hin. (427 «! 1 63 mmol) and 0.7 mL of ebon ..uachlond. we,. 
„, henylphosp n- 4 ^ ,„ uacuo to . resid u.. 

. hTrJftproP^ alcohol and 3 ^,ny,ani»ne (,» mg. ,,04 mmol, and 

7, 1 Thou 1 no, ,.ac,lon m*,u ,o iso,.,. crude produc 

: ^ 2 ^2 ! chlL^phed on silica g., elu-ed « - J- 
:ro.o r m.F,.c,ionscon,.,n,n g ,hepu,ep r oduc, we,. concent ,n vacuo,. affo,d 
,he,i,l.p,oduc t es»solid;23mg(8.4% ); mp230.232-C. 

FXAMPLE 98 

*^-^^^^^> <» mg. 0.288 mmo , and 3 2 

reaction mixture was tnterea imu y f75%v mp 

was d,ied in vacuo .1 70-C ,o affo,d ,he ,,.,e p,oduc, as a d,y fo.m. 38 mg (7,%). 
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EXAMPLE 99 

(6.7-Bis-r2-methoxvethoxv1-quin?^olin-4-vM-(3-ethvnvi-5'-fluoro-phenvl)>amine 
hydrochloride 

6,7-Bis[2-methoxyethoxy]-4-chloro-quinazoline (90 mg, 0.288 mmol) and 3-(2'- 
5 trimethylsilylethynyl-5-fluoro-aniiine (69 mg, 0.317 mmoi) were refluxed in 3 mL of tert- 
butyl alcohol for 5 hours. The cooled reaction mixture was diluted with 2 mL of 
isopropyl alcohol and filtered to afford solid (6,7-bis-methoxyethoxy-quinazolin-4-yl)-(3- 
(2 , -trimethylsilyl-ethynyl)-5'-fluoro-phenyl)-amine hydrochloride which was washed with 
10 mL of ethyl ether and dried in vacuo at 70°C; 131 mg. All of this material was 
10 desilated by dissolution in 3 mL of methanol containing 1 drop of water and 35 mg of 
potassium carbonate for 0.5 hours at room temperature. The reaction mixture was 
adjusted to pH 2.5 with aqueous 1 N hydrochloric acid and filtered. The solid was 
dried in vacuo at 70°C to afford the title product; 92 mg (78%); mp 249-250°C. 

EXAMPLE 100 

15 (7-Propylsulfanvl-quinazolin-4-vn-f3-ethvnvl-Dhenvn- amine hydrochloride 

7-Propylsulfanyl-quinazolin-4-one (300 mg, 1 .36 mmol), triphenylphosphine (785 
mg, 2.99 mmol), 1 .31 mL of carbon tetrachloride and 5 mL of chloroform were refluxed 
for 16 hours and the reaction mixture was concentrated in vacuo to a residue which 
was diluted with 5 mL of isopropyl alcohol and 3-ethynylaniline (175 mg, 1.49 mmol) 

20 and refluxed for 3 hours. The cooled reaction mixture was concentrated in vacuo and 
the residue purified by column chromatography on silica gel eluted with 10% methanol 
in chloroform. Fractions containing the pure title product, as the frree amine, were 
concentrated in vacuo to afford solid which was added to 3 mL of 1 N HCI in methanol. 
This solution was evaporated in vacuo to a residue which w£S triturated with 4 mL of 

25 hot isopropyl alcohol cooled and filtered. The solid thus obtained was dried in vacuo 
at 70 °C to afford pure title product; 239 mg (55%); mp 229-230° C. 

EXAMPLE 101 
p.p.Mpthnxygthylsulf anvl^^ 
hydrochloride 

30 In the same manner as Example 42 [7-(2-methoxyethylsulfanyl)-quina2olin-4-ylJ- 

(3-ethynyl-phenyl)-amine hydrochloride was prepared from 7-(2-methoxyethylsulfanyl)- 
quinazolin-4-one (200 mg, 0.847 mmol), triphenylphosphine (533 mg, 2.03 mmol) t.id 
3 mL of carbon tetrachloride in 74 % yield; 233 mg; mp 208-209°C. 
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EXAMPLE 102 

(7-Chloro-6-nitro-quinazolin-4-vn'f3'ethvnvl-phenyl)-amine hydrochloride 
7-Chloro-6-nitro-quinazolin-4-one (1 .002 g, 4.44 mmol) , phosphorous oxychloride 
(1 1 .5 g ( 7.51 mmol) and phosphorous pentachloride (1 .62 g, 7.74 mmot) were refiuxed 
5 for 2 hours and the reaction mixture was concentrated in vacuo to a residue which was 
triturated with toluene and then again with chloroform and dried in vacuo to afford 
crude 4,7-dichloro-6-nitro-quinazoline. This was dissolved in 35 mL of isopropyl alcohol 
and 3-ethynylaniline (639 mg, 5.45 mmol) and refiuxed for 3 hours. The cooled reaction 
mixture was filtered to afford thejitle product as a solid which was washed with 10 mL 
10 of isopropyl alcohol and dried in vacuo at 70°C, 1.055 g (66%); mp 230.8-232.6°C. 

EXAMPLE 103 

(6-Amino*7-chloro-Quinazolin-4-vl)-f3-ethvnvl-phenyl)>amine hydrochloride 
(7-Chloro-6-nitro-quinazolin-4-yl)-(3-ethynyl-phenyl)-amine hydrochloride (166 mg, 
0.295 mmol) and sodium dithionite (207 mg, 1.19 mmol) were stirred in 1.5 mL of 
15 formic acid for 4 hours at room temperature. 45 mL of methanol were added to th 
reaction mixture which was set aside for 16 hours at room temperature. The precipitate 
thus obtained was filtered, triturated with 3% sodium bicarbonate for 0.5 hours and 
refiltered. The solid was dissolved in 20 mL of 1 N HCI in methanol and precipitated 
with 200 mL of ethyl ether. This was filtered and dried in vacuo at 70°C to afford the 

20 title product, 72 mg (83%); mp 260-265°C. 

EXAMPLE 104 

(3-Ethvnvl-phenvl)-(7-methoxv-6-nitro-quinazolin-4-vn-amine 
(7-Chloro-6-nrtro-quinazolin-4-yl)-(3-ethynyl-phenyl)-amine hydrochloride (100 mg, 
0.306 mmol and dry sodium methoxide (120 mg, 2.22 mmol) were stirred in 2 mL of dry 
25 2-methylpyrrolidin-1-one for 8 hours at 30°C. To the cooled reaction mixture 0.93 mL 
of 3 N and 1 mL of water were added. The mixture was diluted with 60 mL of water and 
extracted with two time 60 mL of ethyl acetate. T! e pooled organic layers were washed 
with three times 50 mL.of water.and 50 mL of brine, dried with magnesium sulfate, 
filtered and vacuum evaporated to afford the title pioduct as a solid; 80 mg (82%); mp 
30 213-21 8°C dec. 
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EXAMPLE 105 

(g. j rA.f3-Ethvnvl-nhanvlamino1-7-f2-met h oxv-QthoxvVauinazolln-6-vloxvl- 
ethvlsulf anvil-acetic acid am monium salt 

This product was prepared from the title product of Example 30 and 
mercaptoacetic acid at 22°C over 10 days according to the method outlin d in 
Example 45. (16%; M.P. 98-1 1 3° C (dec); LC-MS 454 (MH*); anal. RP-HPLC 3.24 min.) 

PREPARATION 1 
6.7-Bisf2-methoxv-eth oxvl-ouinazolone 

To ethyl 3.4-dihydroxybenzoate (36.4 g, 0.200 mol). KjCO, (60.8 g, 0.44 mol) 
and tetrabutylammonium iodide (750 mg) in degassed acetone (400 mL) was added 
2-bromoethyl methyl ether (69.5 g, 47 mL). The mixture was stirred under N 2 at reflux 
for 64 hours. Ether (600 mL) was added to the mixture and after stirring 30 minut s at 
20 °C the precipitated salts were removed by filtration. The filtrate was concentrated 
in vacuo and the residue was triturated with hexane (500 mL) for 30 minutes and the 
white solid ethyl 3.4-bis(2-methoxy-ethoxy)benzoate was filtered and dried in vacuo 
(55.5 g; 93%; M.P. 50-51 °C). A portion of this product (45.7 g, 0.158 mol) in acetic 
acid (150 mL) was treated dropwise with cone. HNO, (40 mL) at 5°C and the solution 
stirred 24 hours before pouring into cold H,0 (1.6 L). The mixture was extracted with 
ethyl acetate (1 .1 L), and the organic phase was washed three times with 200 mL H 2 0. 
and brine, dried over Na,sb«. filtered and concentrated invacuo to afford ethyl 4.5-bis- 
(2-methoxy-ethoxy)-2-nitro-benzoate (54.3 g) as a brown oil. This nitro product (52.0 
g, 0.15 mol) was dissolved in ethanol (1000 mL) containing 1 equivalent of HCI 
(generated in the ethanol by prior addition of 1 1 mL acetyl chloride), PtO,«H,0 (1 .0 g) 
was added, and the mixture was hydrogenated under 45 psi H 2 for 6 hours. The 
catalyst was removed by filtration through Celite. and the filtrate was concentrat d in 
vacuo to a thick slurry which was diluted with ether (400 mL). The solid white 
hydrochloride salt of ethyl 2-ami. io-».5-bis-(2-methoxy-ethoxy)benzoate wasfiltered and 
dried in vacuo (44.7 g; 88%). A portion of this material (42 g. 0.12 mol) and 
ammonium formate (7.6 g, 0.12 mol) were disssolved in formamide (63 mL) and the 
stirred mixture was heated to 160-165 »C under an atmosphere of N, for 3 hours. H,0 
(200 mL) was added and after cooling the precipitated crude title product was 
recovered by filtration, washed with cold H a O. and dried in vacuo . The filtrate was 
extracted five times with CHCI,. and the pooled organic extracts were washed with 
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brine, dried over Na,SO„ and concentrated in vacuo . The residue and crude 
quinazolon precipitate were combined, triturated in hot acetonitrile (250 mL) for 30 
minutes, cool d to 20 °C and treated with ether (250 mL). After cooling to 4 °C the 
white solid was filtered and dried in vacuo (30.4 g. 86%; GC-MS m/z 294 (NT)). 

PREPARATION 2 
4-Chloro-6.7-bis-(2-methoxv-ethox vl-ouinazoline 
To 6,7-bis(2-methoxy-ethoxy)-quinazolone (500 mg, 1 .7 mmol), from Preparation 
1 , in CHCI, (10 mL) containing one drop of DMF was added oxalylchloride (490//L, 5.6 
mmol) in several portions oyer 5 minutes. Once foaming ceased the solution was 
refluxed 1 .5 hours. The solvent was removed in vacuo and the residue was dissolv d 
in 1 ,2-dichlorpethane (20 mL) and washed two times with 80 mL saturated aqueous 
Na 2 CO s . The organic phase was dried over Na,S0 4 . and concentrated in vacuo to 
afford solid title product (520 mg, 92%; M.P. 108-109 °C). 

PREPARATION 3 

4-Chloro-6.7-bis-{2-chtoro-ethoxvVouinP 7Qline. 4-chloro-6-(2-chloro-ethoxv)-7 : 
f2-methoxv-e «hnx y^- q uina2olin C and 4-chl o m-fi7.bis-(2-methoxv-ethoxy)-quina20lin and 

4.chloro-7-(?-chloro-etho xY)- 6 - f2 - meth " w - ethQXV ^' quinazoline 

6.7-Bis(2-methoxy-ethoxy)-quinazolone (5.4 g, 18.3 mmol), from Preparati n 1. 

and pyridine (3.0 mL, 37 mmol) were heated in refluxing POCI 3 (22 mL) under an 
atmosphere of dry nitrogen for 2.5 hours. Following concentration ot the mixture in 
vaeuo a t 60°C the residue was dissolved in CHCI, (150 mL) and carefully added in 
portions with stirring to cold saturated aqueous NaHCO, (100 mL). The mixtur was 
stirred 10 min. after the addition was complete and the organic phase was s parat d, 
washed with brine, dried over Na 2 SO„ and concentrated in vacuo . The residue was 
flash chromatographed on silica using a gradient of 20% to 60% ethyl acetate/hexan s 
to afford 3.41 g of 4-chloro-6.7-bis-(2-methoxy-ethoxy)-quinazoline. 234 mg of 4-chloro- 
6-(2-chloro-ethoxy)-7-(2-methoxy-ethoxy)-quinazoline, 532 mg of 4-chloro-7-(2-chloro- 
ethoxy)-6-(2-methoxy-ethoxy)-quinazoline, and 330 mg of 4-chloro-6,7-bis-(2-chloro- 
ethoxy)-quinazoline. 
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CLAIMS 

1 . A compound of the formula 



5 




10 

and pharmaceutical^ acceptable salts and prodrugs thereof, wherein 
m is 1, 2, or 3; 

each R 1 is independently selected from hydrogen, halo, hydroxy, amino, 
hydroxyamino, carboxy, (Cj-CJalkoxycarbonyl, nitro, guanidino, ureido, carbamoyl, 

1 5 cyano, trifluoromethyl, (R 6 ) 2 N-carbonyl, and phenyl-W-alkyl wherein W is selected from 
a single bond, O, S and NH; 

or each R 1 is independently selected from cyano-(C,-C 4 )-alkyl and R 9 wherein 
R 9 is selected from the group consisting of R 5 , R 5 0, (R 6 ) 2 N, R 7 C(=0), R 5 ONH, A and 
R*Y; wherein R 5 is (C,-C 4 )alkyl;* R fl is hydrogen or R 5 wherein the R s s are the same <cr 

20 different; R 7 is R 5 , R s O or (R 6 ) 2 N; A is selected from piperidino-, morpholino, pyrrolidino 
and 4-R 6 -piperazin-1-yl, imidazol-1-yl, 4-pyridon-1-yl, carboxy-(C,-C 4 )-alkyI, phenoxy, 
phenyl, phenylsulfanyl, (C 2 -C 4 )-alkenyl, (R 6 ) 2 -N-carbonyl-(C r CJ-alkyl; and Y is select d 
from S, SO, S0 2 ; the alkyl moieties in R 5 , R s O and (R S ) 2 N are optionally substituted with 
halo or -R 9 wherein R* is defined as above and wherein the resulting groups are 

25 optionally substituted with haJo or R 9 with the proviso that a nitrogen, oxygen or sulfur 
atom and another heteroatom can not be attached to the same carbon atom, and with 
the further proviso that no more than three "R 9 " units may comprise R 1 ; 

or each R 1 is independently selected from R 5 -sulfonylamino, phthalimido-(C,-C 4 )- 
alkylsulfonylamino,benzamido,benzenesulfonylamino,3-phenylureido,2-oxopyrrolidin- 

30 1 -yl, 2,5-dioxopyrrolidin-1 -yl, and R ,0 -(C 2 -C 4 )-alkanoylamino wherein R'° is selected from 
halo, R e O f (C 2 -C 4 )-aIkanoyloxy, R 7 C(=0), and (R 6 ) 2 N; and wherein said benzamido or 
benzenesulfonylamino or phenyl or phenoxy or anilino or phenylsulfanyl substituent in 
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R 1 may optionally bear one or two halogens, (C1-C4)alkyl, cyano, methansulfonyl or 
(C1-C4)-aJkoxy substitu nts; 

or any two R 1 s taken togeth r with the carbons to which they are attached 
comprise a 5-8 membered ring comprising at least one or two heteroatoms selected 
5 from oxygen, sulfur or nitrogen; and wherein the alkyl groups and alkyl portions of the 
alkoxy or alkylamino groups may be straight chained or if comprised of at least three 
carbons may be branched or cyclic; 

R 2 is selected from hydrogen and optionally substituted (C,-C 6 )-alkyl; 

n is 1 or 2 and each R 3 is independently selected from hydrogen, optionally 
10 substituted (C^CeJ-alkyl, optionally substituted amino, halo, hydroxy, optionally 

substituted hydroxy; 

R 4 is azido or R n -ethynyl wherein R" is selected from hydrogen, optionally 
substituted (C,-C 6 )alkyl wherein the substituents are selected from hydrogen, amino, 

hydroxy. R s O, R 5 NH and (R 5 ) 2 N- 
15 2. The compound according to claim 1 wherein R 2 is hydrogen and R 4 is 

R"-ethynyl wherein R n is selected from hydrogen, optionally substituted (CVCeJ-alkyI 
wherein the substituents are selected from hydrogen, amino, hydroxy, R 5 0, R 5 NH and 
<R 5 ) 2 N. 

3. The compound according to claim 2 wherein m is 1 or 2, each R 1 is 
20 independently selected from hydrogen, hydroxy, amino, hydroxyamino, carboxy, nitro, 
carbamoyl, ureido, R 5 optionally substituted with halo, R e O, HOC(=0), <R 6 ) 2 NC(=0), 
A and (R 6 ) 2 N; 

R*0 optionally substituted with halo, R 6 0, (C 2 -C 4 )*alkanoyloxy, HOC(=0) v (R e ) 2 N, 
A, phenyl; 

25 R*NH, (R 5 ) a N, R 5 NH 2t (R 5 ) 2 NH, R 5 NHC(=0), (R 5 ) 2 NC(=0), R 5 S, phenyl-(C 2 -C 4 )- 

alkoxy, R ia O, wherein R 12 is HK and K is (C 2 -C 4 )alkyl, optionally substituted with halo, 
R c O, (C 3 -C 4 )-alkanoyloxy, HOC(=0), A and (R 6 ) 2 N, R 6 OKO, R 6 OKNH, CN and phenyl; 
R 5 NH optipnally substituted halo, (C 2 -C 4 )-alkanoyloxy, R 6 O f R 7 C(=0), (R 6 ) 2 N, A, R 6 OKO, 
R 6 OKNH, G 6 H 5 Y, CN; 

30 (R e ) 2 NC=0), R 5 ONH R 5 S, (C r C 4 )-alkylsulfony!amino, phthalimido-tC^CJ- 

aJkylsulfonylamino, 3-phenylureido, 2-oxopyrrolidin-1-yl, 2.5-dioxopyrrolidin-1-yl. halo- 
(C 2 -C 4 )-aIkanoylamino, hydroxy-(C 2 -C 4 )-alkanoylamino, (C 2 -C 4 )-alkanoyloxy-(C 2 -C 4 ). 
alkanoylamino, (C-CJ-alkoxy-tCa-C.J-alkanoylamino, carboxy-(C 2 -C 4 )-alkanoylamin , 
(C r C 4 )-alkoxycarbonyl-(C^ 

35 C 4 )-alkylcarbamoy|.(C 2 .CJ-aIkarioylarnino t N.N-di.KCrC.J-alkyllcarbamoyl-tC.-C,)- 
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aJkanoyiamino, amino-(C 2 -C 4 )-aJkanoylamino, (CT-CJ-alkyl-amino-JC^^J-aJkanoylamino, 
di-fC^^J-alkyl-amino-fCj-^J-alkeunoylamino, and wherein said phenyl or phenoxy or 
anilino substituent in R 1 may optionally bear one or two haJo, (C,-C 4 )-aJkyl or'(C,-C 4 )- 
alkoxy substituents; or any two FVs taken together with the carbons to which they are 
5 attached comprise a 5-8 membered ring comprising at least one or two heteroatoms 
selected from oxygen, 

sulfur or nitrogen; and wherein the aJkyl groups and alkyl portions of the alkoxy or 
alkyiamino groups may be straight chained or if comprised of at least three carbons 
may be branched or cyclic; 
10 each R 3 is independently selected from hydrogen, methyl, ethyl, amino, haJo and 

hydroxy; 

R 4 is R 11 -ethynyl wherein R n is hydrogen. 

4. The compound according to claim 3 wherein each R 1 is independently 
selected from hydrogen, hydroxy, amino, hydroxyamino, nitro, carbamoyl, ureido, R 5 
15 optionally substituted with halo, R e O, HOC(=0), H 2 NC(=0); 

R s O optionally substituted with halo, R e O, (C 2 -C 4 )-alkanoyloxy, HOC(=0), (R 6 ) 2 N, A, 
phenyl; 

R 5 NH, <R 5 ) 2 N, R 5 NH 2 , (R 5 ) 2 NH, R 5 NHC(=0), (R 5 ) 2 NC(=0), R 5 S, phenyl-(C 2 -C 4 )- 
alkoxy and wherein said phenyl substituent in R 1 may optionally bear one or two halo, 

20 R 5 or R s O substituents; or any two R's taken together with the carbons to which th y 
are attached comprise a 5-8 membered ring comprising at least one or two - " 
heteroatoms selected from oxygen, sulfur or nitrogen; and wherein the alkyl groups and 
aJkyl portions of the alkoxy or alkyiamino groups may be straight chained or if 
comprised of at least three carbons may be branched or cyclic. 

25 5. The compound according to claim 1 wherein R 2 is hydrogen and R 4 is 

azido. 

6. The compound according to claim 5 wherein m is 1 or 2, each R 1 is 
independently selected from hydrogen, hydroxy, amino, hydroxyamino, carboxy, nitro, 
carbamoyl, ureido, R 5 optionally substituted with halo, R 6 O f HOC(=0), (R 6 ) 2 NC(=0), 
30 A and (R 6 ) 2 N; 

R 12 0, wherein R ia is HK and K is (C 2 -C 4 )alkyl, optionally substituted with halo, 
R e O. (C 2 -C 4 )-alkanoyloxy, HOC(=0), A and (R 6 ) 2 N, R fl OKO, R c OKNH, CN and phenyl; 
R 5 NH optionally substituted halo, (C 2 -C 4 )-alkanoyloxy, R e O, R 7 C(=0), (R 6 ) 2 N, A, R 6 OKO, 
R 6 OKNH, C 6 H 5 Y, CN; 

35 (R 6 ) 2 NC=0), R 5 ONH R 5 S ( (Ct-^J-alkylsulfonylamino, phthalimido-(C,-C 4 )- 

alkylsulfonylamino, 3-phenylureido, 2-oxopyrrolidin-1-yl,.2,5-dioxopyrrolidin-1-yl, halo- 
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(C 2 -C 4 )-aikanoylamino, hydroxy-(C 2 -C 4 )-alkanoylamino, (C 2 -C 4 )-alkanoyloxy-(C r C 4 )- 
alkanoylamino, (C r C 4 )-a!koxy-{C 2 -C 4 )-alkanoylamino, carboxy-(C 2 -C 4 )-alkanoylamino, 
(C , -C 4 )-aikoxycarbonyl-(e 2 -C 4 )-alkanoyl amin o ,carbamoy l-(C 2 -C 4 )-alkanoyl amino M-(C , - 
C 4 )-aJkylcarbamoyl-(C 2 -C 4 )-alkanoylamino t N.N-di-KC^^J-alkylJcarbamoyl-CCj-^)- 
5 alkanoylamino, aminoKC 2 -C 4 )-dkanoylamino, (C^J-aJkyl-amirio-tCa-^J-aJkanoylamino, 
di^C^^J-alkyl-amino^Ca-^J-alkanoylamino, and wherein said phenyl or phenoxy or 
anilino substituent in R 1 may optionally bear one or two halo, (C,-C 4 )-alkyl or (C,-C 4 )- 
alkoxy substituents; or any two R*s taken together with the carbons to which they are 
attached comprise a 5-8 membered ring comprising at least one or two heteroatoms 
10 selected from oxygen, sulfur or nitrogen; and wherein the alkyl groups and alkyl 
portions of the alkoxy or alkylamino groups may be straight chained or if compris d 
of at least three carbons may be branched or cyclic; and 

each R 3 is independently selected from hydrogen, methyl, ethyl, amino, halo and 
hydroxy. 

15 7. The compound according to claim 6 wherein each R 1 is independently 

selected from hydrogen, hydroxy, amino, hydroxyamino, nitro, carbamoyl, ureido, R 5 
optionally substituted with halo, R e O, HOC(=0), H 2 NC(=0); 

R s O optionally substituted with halo, R 6 0, (C 2 -C 4 )-alkanoyloxy. HOC(=0), (R 6 ) 2 N. 
A, phenyl; 

20 R 5 NH, (R 5 ) 2 N, R 5 NH 2I (R 5 ) 2 NH, R 5 NHC(=0), (R*) 2 NC(=0), R 5 S, phenyl-(C 2 -G 4 )- 

alkoxy and wherein said phenyl substituent in R 1 may optionally bear one or two halo, 
R 5 or R 5 Q substituents; or any two R 1 s taken together with the carbons to which they 
are attached comprise a 5-8 membered ring comprising at least one or two 
heteroatoms selected from oxygen, sulfur or nitrogen; and wherein the alkyl groups and 

25 alkyl portions of the alkoxy or alkylamino groups may be straight chained or if 
comprised of at least three carbons may be branched or cyclic. 

5, The compound of claim 7 wherein R 3 is halo and R' is hydrogen or R 5 0. 

9. The compound of claim 8 wherein R 5 is methyl. 

10. The compound of claim 1 selected from the group consisting of: 
30 (6 l 7-(dimethoxyquinazo!in-4-yl)-(3-ethynylpheny()-amine; 

(S.y-tdimethoxyquinazoIin^-yO-lS-t^-hydroxypropyn-l-ylJphenylJ-amine; 
f3-(2 l -(aminomethyl)-ethynyl)phenyl]-(6.7-(dimethoxyquinazolin-4-yl)-amine; 
l(3-ethynylphenyl)-(6-nitroquina2olin-4-yl)-amine; 
(6,7-dimethoxyquinazolin-4-yl)-(4-ethynyiphenyl)-amine; 
35 (6,7-dimethoxyquinazolin-4-yl)-(3-ethynyl-2-methylphenyl)-amine; 
(6-aminoquina2olin-4-yl)-(3-ethynylphenyl)-amine; 
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(3-ethynylphenyl)-(6-methanesulfonylaminoquina2olin-4-yl-amine; 
(3-ethynylphenyl)-(6,7-methylenedioxyquina2olin-4-yl)-amine; 
(67-dimethoxyquinazolin^-yl)-(3-ethynyI-6-methylphenyl)-amine; 
(3-ethynyiphenyl)-(7-nitroquinazolin-4-yl)-amine; 
5 (3-ethynylphenyl)-[6-(4Moluenesulfonylamino)quina2oIin-4-yl]-amine; 

(3-ethynylphenyl)-{6-[2'-phthalimido-eth-r-yl-sulfonylamino]quin 

amine; 

(3-ethynylphenyl)-(6-guanidinoquinazolin-4-yl)-amine; 

(7-aminoquina2olin-4-yl)-(3-ethynyiphenyl)-amine; 
10 (3-ethynylphenyl)-(7-methoxyquinazoiin-4-yl)-amine; 

(6-carbomethoxyquinazolin-4-yl)-(3-ethynylphenyI)-amine; 

(7-carbomethoxyquinazoHn-4-yl)-(3-ethynylphenyl)-amine; 

[6 ( 7-bis(2-methoxyethoxy)quinazolin^-ylJ-(3-ethynylphenyl)amine; 

(3-azidophenyl)-(6 ( 7-dimethoxyquina2olin-4-yl)amine; 
15 (3-azido-5K:hlorophenyl)-(6 f 7-dimethoxyquina2oIin^-yl)amine; 

(^azidophenyO^SJ-dimethoxyquinazolin^-ylJamine; 

(3-ethynylphenyl)-(6-methansulfonyl-quinazolin-4-yl)-amine; 

(6-ethansulfanyl-quinazolin^-yl)-(3-ethynylphenyl)-amine 

(67-dimethoxyHquinazolin^-yl)-(3-ethynyl-4-fluoro-phenyl)-a^ 
20 (6 ( 7-dimethoxy-quina2o!jn-4-yl)-I3-(propyn-1 '-yl-phenyl)]-amine. 

[67-bis-(2-methoxy^thoxyH^ 

[6,7-bis-(2 -methoxy^thoxy)^uinazolin^-yl]-(3-ethynyl-4-fluoro-phenyl)-amine; 
[6,7-bis-(2 -chloro-ethoxy)-quinazolin-4-yl]-(3-ethynyl-phenyl)-amine; 
[6-(2-chloro-ethoxy)-7-(2-methoxy-ethoxy)-quinazolin-4-yl]-(3-ethynyl-phenyl)- 

25 amine; 

I6 ( 7-bis-(2-acetoxy-ethoxy)-quinazolin-4-yl]-(3-ethynyl-phenyl)-amine; 
2-[4-(3-ethynyl-phenylamino)-7-<2 4^ 

[6-(2-acetoxy-ethoxy)-7-(2 .methoxy-ethoxy)-quinazolin-4-yl]-(3-ethynyl-phenyl)- 

amine; 

30 [7-(2-chloro-ethoxy)-6-(2 -methoxy-ethoxy)-quinazolin-4-yl]-(3-ethynyl-phenyl)- 

amine; 

[7-(2-acetoxy-ethoxy)-6-(2 -methoxy-elhcxy)-quinazoiin-4.yl]-(3-ethynyl-ph nyl)- 

amine; 

2-[4-<3-ethynyl-phenylamino)^ 
35 2 -[4-(3-elhynyl-phenylamino)-7-(2-^^^ 

2-[4-(3-ethynyl-phenylamino)^-(2-methoxy-ethoxy)-quina2olin-7-yloxy]- 
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[6-(2-acetoxy-ethoxy)-7-(2 -methoxy-ethoxy)-quinazolin-4-yl]-(3-ethynyl-phenyl)- 



amine; 



(3-ethynyl-phenyl)-{6-(2-methoxy-ethoxy)-7-[2.(4-methyl-piperazin-1-yl)-ethoxy]- 

quinazolin-4-yl}-amine; 
5 (3-ethynyl-phenyl)-[7-(2 -methoxy-ethoxy)-6-(2 -morpholin^-yl)-ethoxy)-quinazolin- 

4-yl] -amine; 

(6,7-diethoxyquinazolin-1-yl)-(3-ethynylphenyl)-amine; 
(6,7-dibutoxyquinazolin-1-ylH3-ethynylphenyl)-amine; 
(6,7-diisopropoxyquinazolin-1 -yl)-(3-ethynylphenyl)-amine; 
10 ( 6> 7-diethoxyquina2olin-1-yl)-(3-ethynyl-2-methyl-phenyl)-amine; 

[6,7-bis-(2-methoxy-ethoxy)-quinazolin-1-yl]-(3-ethynyl-2-methyl-phenyl)-amine; 
(3-ethynylphenyl)-[6-(2-hydroxy-ethoxy)-7-(2-methoxy-ethoxy)-quinazolin-1 -yl]- 

amine; 

[6.7-bis-(2-hydroxy-ethoxy)-quinazolin-1 -yl]-(3-ethynylphenyl)-amine; and 
15 2 -[4-(3-ethynyl-phenylamino)-6-(2-methoxy-ethoxy)-quinazolin-7-yloxy]-ethanol. 

11. The compound of claim 1 selected from the group consisting of 
(6,7-(dipropoxy-quinazolin-4-yl)-(3-ethynyl-phenyl)-amine; 
(6,7-(diethoxy-quinazolin-4-yl)-(3-ethynyl-5-fluoro-phenyl)-amine; 
(6.7-(diethoxy-quinazolin-4-yl)-(3-ethynyl-4-fluoro-phenyl)-amine; 

20 (6,7-(diethoxy-quina2olin^4-yl)-(5-ethynyl-2-methyl-phenyl)-amine; 

(6,7-(diethoxy- quinazolin-4-yl)-(3-ethynyl-4-methyl-phenyl)-amine; 

(6-aminomethyl-7-methoxy-quinazolin-4-yl)-(3-ethynyl-phenyl)-amine; 

(6-aminomethyl-7-methoxy-quinazolin-4-yl)-(3-ethynylphenyl)-amine; 

(6-aminocarbonylmethyl-7-methoxy-quinazolin-4-yl)-(3-ethynylphenyl)-amine; 
25 (e-aminocan^onylethyl^-methoxyKjuinazolin^-ylJ-CS-ethynyiphenylJ-amine; 

(6-aminocarbonylmethyl-7-ethoxy-quinazolin^-yl)-(3-ethynylphenyl)-amin ; 

(6-aminocarbonylethyl-7-ethoxy-quinazolin-4-yl)-(3-ethynylphenyl)-amine; 

(6-aminc>carbonylmethyl-7-isopropoxy-quinazo!in-4-yl)-(3-ethynylphenyl)-amine; 

(6-aminocarbonylmGthyl-7-propoxy-quinazolin-4-yl)-(3-ethynylphenyl).amin-; 
30 ( 6.aminocarbonylmethy!-7-methoxy-quinazolin-4-yl)-(3-ethynylphenyl)-amine; 

(6-amino<^onylethyl-7-isopropoxy-quinazonn^yl)-(3^ynylphenyl)^ine; and 

(6-aminocarbonylethyl-7-propoxy-quina2olin : 4-yl)-(3-ethynylphonyl)-amin . 

12. 'The compound of claim 1 selected from the group consisting of: 
(6,7-diethoxyquina2olin-1-yl)-(3-ethynylphenyl)-amine; 

35 (3!ethynylphenyl)-[6-(2-hydroxy-ethoxy)-7-(2-methoxy-ethoxyH,uinazolin,1-yl]- 

amine; 



96 



7 



PCT/IB9S/00436 



-58- 



[6 7 -bis-(2-hydroxy-ethoxy)-qLJina2olin-1-yl]-(3-ethynylphenyl)-amine; 
[6,7-bis-(2-methoxy-ethoxy)-quina2or.n-1-yl]-(3- e thynylphenyl)-amine: 

(6,7-dimethoxyquinazolin-1-yl)-(3-ethynylphenyl)-amin ; 
(3^ethynylpheny1)-(6-methanesulfonylamino-quinazolin-1-yl)-amine; 

(6-amino-quinazolin-1 .y|)-(3-ethynylphenyl)-amine; 

1 3 A process for preparing a compound of the formula 

<R 3 >„ 



(R 1 ) 




wherein 

Ta^RM^ independently selected from hydrogen, halo, hydroxy, amino, 
hydroxyzine, carboxy. (C-CJalkoxycarbony.. nitro. guanidino, ureido. carbamoyl, 
cyano. trifluoromethy.. <R'),N.carbony.. and pheny.-W-a.ky. wherein W is selected from 

a single bond, O t S and NH; - 

or each R 1 is independent^ selected from cyano-(C,-C 4 )-a.ky. and R wher ,n 
r* is seiected from the group consisting of #. R'O. (R'),N. R'C(-O). R ONH. A and 
R*Y; wherein R* is (C,-C 4 )al k yl; * is hydrogen or R* wherein the R-s are the sam or 
different; R' is #. R'O or (R«) 2 N; A is selected from piperidino, ™rpho.,no pyrrohd.no 
and 4 . R ^ P era*n-1-y1. imidazol-1 -yl. 4-pyridon-1 -yl. carboxy^C^-alkyl. phenoxy 
phenyl. ^henyisuHany.. (C^-a.keny.. (R«, 2 -N-carbonyKC t -Chalky,: and Y is se. ct d 
from S SO. SO,: the aiky. moieties in R*. *Q and (R ) 2 N are opt.ona.ry subsftuted w,th 
halo or R' wherein R' is defined as above and wherein the resulting groups are 
optionally substituted with ha.o or R' with the proviso that a nitrogen, oxygen or sulfur 
atom and another heteroatom can not be attached to t same carbon atom, and w,th 
the further proviso that no more than three "R 9 " un*s may comprise R ; 

oreachRMs independently ««le^ 
a.ky.su.for,y.amino.ben^ 

1-yi 2 5-dioxopyrrolidin-l-yl. and R--(C J -C 4 )-alkanoylamino where.n R ,sse.ectedfrom 
haVo R'O (0,-CJ-alkanoyloxy. R^C(=0). and (R*),N; and wherein said benzam.do or 
b^zeneslnytiino or phen* or phenoxy or aniHno or pheny.su.fany. subsfituent ,n 
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15 



FV may optional* bear one or two halogens. (C1-C4)alkyl. cyano. methansulfonyl or 
(C1-C4)-alkoxy substituents; _ 

or any two R's taken together with the carbons to wh.ch they are attached 
comprise a 5-8 membered ring comprising at least one or two heteroat ms selected 
from oxygen, sulfur or nitrogen; and wherein the alkyl groups and alkyl port,ons of the 
alkoxy or alkylamino groups may be straight chained or if comprised of at least three 
carbons may be branched or cyclic; 

R> is selected from hydrogen and optionally substituted (C,-C 6 )-alkyl; 

n is 1 or 2 and each R s is independently selected from hydrogen, opt.onally 
substituted (C,-C 6 )-alkyl. optionally substituted amino, halo, hydroxy. optionaHy 

substituted hydroxy; 

R* is azido or R"-ethynyl wherein R" is selected from hydrogen. opt.onally 
substituted (C t -C 9 )alkyl wherein the substituents are selected from hydrogen, ammo, 
hydroxy. R s O, R 5 NH and (R 5 ),N. 

which comprises 

a) treating a compound of the formula 

OH 



20 



< R 1 ) B - 




or 



(R l ) 




25 



30 



wherein R' and m are as defined above. 

with CCU and an optionally substituted triarylphosphine. optionaHy supported on , an 
inert polymer, of the formula Ar,P wherein each Ar is "*^J£ 
C, 0 )aryfcup and each of the substitutents is independently selected from (C,-C,)alkyl. 



and 



b) treating the product of step a) with a compound of the formula 

R 2 




35 
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wherein R 2 , R 3 and n are as defined above, and J is Y or R\ wherein R 4 is as defined 
above, with the proviso that when J is Y then the product of step b) must further b 

treated with an alkyn . 

14. The process of claim 13 wherein each aryl group is selected from phenyl, 

5 naphth-1-yl and naphth-2-yl. 

15. The process of claim 14 wherein each aryl group is independently 
substituted with from zero to the maximum number of (C r C 6 )alkyl groups. 

16. The process of claim 14 wherein each Ar is phenyl. 

17. The process of claim 13 wherein said triarylphosphine is supported on 

10 an inert polymer. 

1 8. The process of claim 1 7 wherein said polymer is a divinylbenzene-cross- 

linked polymer of styrene. 

19. A method of treating hyperproliferative diseases which comprises 
administering to a mammal in need of such treatment a therapeutically effective amount 

" ■ ■ ■ 

15 of a compound of claim 1 . 

20. A method as recited in claim 19 wherein the hyperproliferative disease is 

cancer. 

21. A method as recited in claim 20 wherein the disease is brain, lung, 
squamous cell, bladder, gastric, pancreatic, breast, head, neck, oesophageal, 

20 gynecological or thyroid cancer., 

22. A method as recited in claim 19 wherein the hyperproliferative dis as is 

noncancerous. 

23. The method of claim 22 wherein said disease is a benign hyperplasia of 
the skin or prostate. 

25 24. A pharmaceutical composition for the treatment of hyperproliferative 

diseasesAn a mammal which comprises a therapeutically effective amount of a 
compoui%of claim 1 and a pharmaceutical^ acceptable carrier. 
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